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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ ɐɢɪɫɤɨɣ Ƚɗɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ                                   ɐɢɩɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ ɐɢɩɚ,                      
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ                            Ɂɚɛɚɣɤɚɥɶɫɤɢɣ ɤɪɚɣ 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ                Ƚɗɋ. 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ                                           ɐɟɧɬɪ. 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ                   1582 Ɇȼɬ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ                        4320 ɱ. 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ  
ɫɢɫɬɟɦɵ                                                      1,0%. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ                          8,6. 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ  
ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ              dH 1,3 ɦ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ                              270 ɦ³/ɫ, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ                                           640 ɦ³/ɫ, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ  
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01 %                        1736 ɦ³/ɫ, 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ                                       70 ɦ³/ɫ. 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ         ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ:                                               ɇɉɍ 640,0 ɦ ɍɆɈ 631,0,ɦ, 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                   ɩɨɥɧ. 15,7 ɤɦ3 ɩɨɥɟɡɧ. 3,5 ɤ ɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                     90,90 ɦ,  
ɛ) ɪɚɫɱɟɬɧɵɣ                                            80,78 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                      76,43ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ                  440 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ        1,66 ɦɥɪɞ. Ɇȼɬ·ɱ. 
 
ɉɥɨɬɢɧɚ: 
ɚ) ɩɥɨɬɢɧɚ                                                ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ,  
ɛ) ɦɚɬɟɪɢɚɥ                                              ɛɟɬɨɧ, 
ɜ) ɞɥɢɧɚ                                                    589,6 ɦ,  
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                         119,7 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ                                                        ɩɨɜɟɪɯɧɨɫɬɧɵɣ  ɜɨɞɨɫɛɪɨɫ, 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ                                   2 ɨɬɜɟɪɫɬɢɟ, 
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ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                        26,0 ɦ, 
 
Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ                                           ɩɪɢɩɥɨɬɢɧɧɨɟ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ                                  2, 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ                    ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɨɜɨɝɨ ɫɟɱɟɧɢɹ, 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ                  ɢɡɨɝɧɭɬɚɹ, 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ                                        82,0 ɦ, 
ɟ) ɲɢɪɢɧɚ                                                26,5 ɦ. 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                        ɊɈ115 – ȼ – 450, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                    ɋȼ 1130/220-44ɏɅ4,  
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ                         215 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                               115 ɨɛ./ɦɢɧ, 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                        ɌȾɐ - 250000/220 – ɍ1, 
ɟ) ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                    2. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                        0,14 ɪɭɛ./ ɤȼɬ∙ɱ; 
ɛ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ                                 6 ɥɟɬ 4 ɦɟɫ.; 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ            85120,0 ɪɭɛ./ ɤȼɬ; 




1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
1.1 Ɏɢɡɢɤɨ – ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ 
 
ɐɢɩɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɂɚɛɚɣɤɚɥɶɫɤɨɦ ɤɪɚɟ ɧɚ ɪɟɤɟ ɐɢɩɚ ɜ 200 
ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩɨɫɟɥɤɚ Ȼɚɝɞɚɪɢɧ (ɰɟɧɬɪ Ȼɚɭɧɬɨɜɫɤɨɝɨ ɪɚɣɨɧɚ 
(ɚɣɦɨɧɚ), ɨɤɨɥɨ ɞɜɭɯ ɬɵɫɹɱ ɠɢɬɟɥɟɣ). ɉɥɨɳɚɞɶ ɪɚɣɨɧɚ ɪɚɜɧɚ 66816 ɤɜ. ɤɦ. 
Ɋɟɤɚ ɐɢɩɚ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɵɦ ɩɪɢɬɨɤɨɦ ɦɨɝɭɱɟɝɨ ȼɢɬɢɦɚ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜ ɪɟɤɟ ɫɨɫɬɚɜɥɹɟɬ 270 ɦ3 /ɫ. Ⱦɥɢɧɚ ɪɟɤɢ 692 ɤɦ. 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɛɚɥɥɨɜ. 
 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤɢ ɐɢɩɚ 
 
ɉɢɬɚɧɢɟ ɪɟɤ ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. ȼɟɫɟɧɧɢɣ ɩɚɜɨɞɨɤ ɢɦɟɟɬ ɞɜɟ ɮɚɡɵ. 
ɉɟɪɜɚɹ ɫɜɹɡɚɧɚ ɫ ɨɛɢɥɶɧɵɦ ɬɚɹɧɢɟɦ ɫɧɟɝɨɜ ɜ ɫɪɟɞɧɟɝɨɪɶɟ, ɚ ɜɬɨɪɚɹ - ɫ ɬɚɹɧɢɟɦ 
ɫɧɟɝɨɜ ɜ ɜɵɫɨɤɨɝɨɪɶɟ. Ʌɟɬɧɢɟ ɩɚɜɨɞɤɢ ɜɵɡɵɜɚɸɬɫɹ ɨɛɢɥɶɧɵɦɢ ɞɨɠɞɹɦɢ ɢ 
ɬɚɹɧɢɟɦ ɜɵɩɚɜɲɟɝɨ ɫɧɟɝɚ. 
ȼɫɥɟɞɫɬɜɢɟ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, ɢ ɜɫɤɪɵɜɚɧɢɹ ɪɟɤ ɜ ɤɨɧɰɟ ɦɚɹ, ɩɟɪɜɚɹ 
ɩɨɥɨɜɢɧɚ ɥɟɬɚ ɛɵɜɚɟɬ ɫɭɯɨɣ, ɚ ɜɨ ɜɬɨɪɨɣ ɢɞɭɬ ɥɢɜɧɢ, ɜɵɩɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɞɨɥɹ ɨɫɚɞɤɨɜ (ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ: ɢɸɧɶ – 11, ɢɸɥɶ – 14, ɚɜɝɭɫɬ – 16, ɫɟɧɬɹɛɪɶ – 9). 
Ʌɟɞɨɫɬɚɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɫɟɧɬɹɛɪɹ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɟɤɚ ɪɚɣɨɧɚ 
ɩɟɪɟɦɟɪɡɚɟɬ, ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤ ɐɢɩɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɞɥɺɞɧɵɣ ɫɬɨɤ. 
 
1.3 ɉɪɢɪɨɞɧɨ – ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ 
ɞɥɢɬɟɥɶɧɚɹ ɢ ɫɭɪɨɜɚɹ, ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɹɫɧɵɯ ɞɧɟɣ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɹɧɜɚɪɹ ɫɨɫɬɚɜɥɹɟɬ, ɨɬ ɦɢɧɭɫɚ 19 ɞɨ ɦɢɧɭɫɚ 21ͼɋ. ɑɚɫɬɨ ɛɵɜɚɸɬ ɦɨɪɨɡɧɵɟ 
ɬɭɦɚɧɵ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɫɨɫɬɚɜɥɹɟɬ, ɨɬ ɩɥɸɫɚ 17 ɞɨ ɩɥɸɫɚ 35ͼɋ. 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ (ɧɚ ɜɵɫɨɬɟ 10 ɦ) 20 ɦ/ɫ (ɩɪɢ 2% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɢ 15 
ɦ/ɫ (ɩɪɢ 20% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). 
 
1.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɫɢɦɦɟɬɪɢɱɧɵɣ ɫ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɩɨɥɨɝɢɦ 
ɥɟɜɵɦ ɛɟɪɟɝɨɦ. Ⱦɥɢɧɚ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 589,6 ɦ. 
ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɫɨɡɞɚɟɬɫɹ ɛɟɬɨɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ:  
 ȼɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ; 
 ɋɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ; 
 ɉɪɚɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɨɣ; 
 Ʌɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɨɣ. 
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Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. ȼɨɞɨɩɪɢɟɦɧɢɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜ 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞ ɜɨɞɵ ɤ ɬɭɪɛɢɧɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɬɭɪɛɢɧɧɵɦɢ ɜɨɞɨɜɨɞɚɦɢ, ɩɪɨɥɨɠɟɧɧɵɦɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
 
1.5 ȼɟɞɭɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɷɤɨɧɨɦɢɤɟ ɐɢɩɫɤɨɝɨ ɪɚɣɨɧɚ 
 
Ɉɫɧɨɜɧɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɞɨɛɵɱɚ ɡɨɥɨɬɚ ɢ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ, ɤɨɬɨɪɵɦɢ ɪɚɣɨɧ ɨɱɟɧɶ ɛɨɝɚɬ. Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ – ɨɯɨɬɨɩɪɨɦɵɫɟɥ, ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ, ɱɚɫɬɢɱɧɨ ɨɥɟɧɟɜɨɞɫɬɜɨ. Ɋɚɡɜɢɬɚ 
ɫɟɬɶ ɫɨɰɢɚɥɶɧɵɯ, ɬɨɪɝɨɜɵɯ ɫɟɬɟɣ. 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɪɟɱɧɨɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɤɨɦɩɥɟɤɫɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. 
Ƚɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɬɚɤ ɤɚɤ ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ ɭɫɥɨɜɧɨ ɞɟɮɢɰɢɬɧɚ ɩɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɨ ɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ – ɬɭɪɢɡɦɚ 
(ɪɟɤɪɟɚɰɢɨɧɧɚɹ), ɬɚɤ ɤɚɤ ɪɟɤɚ ɐɢɩɚ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɚ ɞɥɹ ɫɩɥɚɜɧɨɝɨ ɬɭɪɢɡɦɚ ɢ 
ɨɬɞɵɯɚ. 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ ɹɜɥɹɟɬɫɹ ɢɡɛɵɬɨɱɧɨɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ 
ɭɫɥɨɜɧɨ – ɞɟɮɢɰɢɬɧɨɣ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɤɪɵɬɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɡɦɨɠɧɨ 
ɨɛɟɫɩɟɱɢɬ ɜɵɪɚɛɨɬɤɨɣ ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɧɨ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɩɨɤɪɵɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɢɡ ɫɦɟɠɧɵɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦ. 
 ɗɧɟɪɝɨɫɢɫɬɟɦɚ «Ɂɚɛɚɣɤɚɥɶɫɤɚɹ»; 
 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5 %; 
 Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ: 0,8; 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,48; 
 ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z = 640,0 ɦ; 
 Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.1); 
 Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 




Ɋɢɫɭɧɨɤ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 Ɋɢɫɭɧɨɤ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 
 
































Ɍɚɛɥɢɰɚ 1.1 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɋɚɫɯɨɞ, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ 89 89 89 89 88 88 88 88 88 88 89 89 
ɩɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 45 40 40 65 500 635 575 385 400 238 116 75 
ɮɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɢɫɩɚɪɟɧɢɟ 0 0 0 0 0,9 0,9 0,9 0,9 0,9 0,9 0 0 
ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 2 1 0 -4 -10 0 0 0 0 0 2 3 
Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɩɨ ɪɟɤɟ ɐɢɩɚ ɪɚɫɯɨɞɵ ɜ    ⁄   (Ɍɚɛɥɢɰɚ 
1.2). 
Ɍɚɛɥɢɰɚ 1.2 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɩɨ ɪɟɤɟ ɐɢɩɚ   
                     Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 
1947 61 34 29 58 237 658 553 447 421 342 105 84 
1948 34 21 17 45 395 421 632 579 553 184 79 39 
1949 37 29 26 79 224 974 421 289 342 276 108 58 
1950 53 24 13 29 263 553 711 553 526 316 158 63 
1951 45 42 37 108 553 632 316 342 303 289 171 58 
1952 58 21 17 55 266 342 868 763 750 368 113 92 
1953 39 34 25 32 382 450 618 592 579 355 116 74 
1954 47 42 41 39 374 747 276 289 142 129 92 82 
1955 24 22 18 17 368 474 645 618 605 132 53 39 
1956 29 18 16 22 395 882 461 376 321 266 66 55 
1957 39 37 32 82 250 847 316 303 329 289 108 92 
1958 39 34 33 55 458 542 532 263 158 145 95 71 
1959 26 22 14 45 289 342 789 711 684 247 84 37 
1960 42 29 24 105 842 632 289 184 171 158 105 53 
1961 79 39 26 41 329 1037 711 658 592 342 224 92 
1962 34 32 13 105 421 671 395 342 318 300 108 87 
1963 53 51 50 58 671 947 763 868 829 311 111 74 
1964 47 46 36 111 868 711 408 382 200 163 82 64 
1965 37 34 32 47 411 442 584 803 721 342 108 45 
1966 42 39 34 63 324 729 537 429 187 174 155 87 
1967 61 55 45 37 808 1053 355 224 197 184 161 58 
1968 57 46 43 61 371 566 539 763 645 224 158 63 
1969 37 34 32 53 342 447 961 934 421 368 118 45 
1970 42 41 32 66 229 1184 342 382 368 329 189 50 
1971 47 45 16 68 553 474 1000 526 171 158 105 58 
1972 29 21 17 20 303 724 500 408 537 458 58 39 
1973 37 29 26 71 408 513 711 447 434 421 82 45 
1974 79 58 46 47 763 1079 368 237 184 171 174 87 
1975 42 38 37 55 355 447 711 658 289 237 105 79 
1976 68 67 62 139 553 1184 579 526 474 171 132 92 




ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 
1978 111 71 25 53 645 1132 553 579 487 474 142 111 
1979 118 74 42 30 842 1000 974 868 579 461 168 100 
1980 58 55 47 39 605 526 487 421 461 289 116 66 
1981 58 55 37 66 566 1250 579 368 395 355 108 61 
1982 42 41 37 66 658 447 961 368 250 105 58 45 
1983 37 34 32 66 434 711 355 368 408 382 103 55 
1984 45 42 22 50 342 382 868 355 395 368 84 47 
1985 42 38 37 36 211 579 500 316 237 211 105 58 
1986 37 32 26 17 447 500 658 474 579 263 79 53 
1987 58 18 16 74 421 500 553 368 395 355 79 55 
1988 39 37 29 53 816 763 263 211 184 171 111 66 
1989 87 53 45 34 526 921 395 395 368 342 211 105 
1990 78 74 67 116 342 368 632 342 526 395 100 47 
1991 45 29 21 66 947 1263 789 658 579 421 153 61 
1992 47 37 18 36 474 816 474 368 342 329 84 55 
1993 29 26 21 63 342 368 921 447 421 116 82 71 
1994 37 34 26 53 605 579 289 316 250 45 105 58 
1995 42 37 21 61 395 447 605 184 158 171 92 74 





2 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ 
ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI, VII, VIII, 
IX ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ X, XI, XII, I, II, III, IV ɦɟɫɹɰɵ). ɇɚɱɚɥɨ 
ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ.  
Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. ɉɨ 
ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ 
ɮɨɪɦɭɥɟ (2.1): 
 Р =     ;                  (2.1) 
 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 
n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 
m P,% Qɫɪ.ɝ,    ⁄  ɝɨɞɵ Qɩɨɥ,    ⁄  ɝɨɞɵ Qɦɟɠ,    ⁄  ɝɨɞɵ 
1 1,96 438 1979 853 1979 142 1979 
2 3,92 419 1991 847 1991 141 1978 
3 5,88 399 1963 816 1963 125 1989 
4 7,84 365 1978 679 1978 125 1990 
5 9,80 347 1961 665 1961 120 1961 
6 11,76 337 1976 663 1976 114 1991 
7 13,73 325 1981 632 1981 107 1951 
8 15,69 316 1969 621 1969 107 1970 
9 17,65 311 1977 611 1977 106 1981 
10 19,61 310 1952 598 1952 104 1976 
11 21,57 300 1965 592 1965 103 1952 
12 23,53 295 1968 577 1968 102 1947 
13 25,49 290 1989 563 1959 102 1973 
14 27,45 275 1953 545 1971 101 1983 
15 29,41 274 1959 542 1955 101 1963 
14 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
m P,% Qɫɪ.ɝ,    ⁄  ɝɨɞɵ Qɩɨɥ,    ⁄  ɝɨɞɵ Qɦɟɠ,    ⁄  ɝɨɞɵ 
16 31,37 274 1974 537 1982 98 1969 
17 33,33 272 1950 532 1986 98 1977 
18 35,29 271 1970 527 1967 97 1957 
19 37,25 270 1967 526 1974 97 1962 
20 39,22 269 1973 524 1953 96 1953 
21 41,18 268 1971 521 1950 96 1980 
22 43,14 264 1980 521 1989 95 1974 
23 45,10 264 1986 516 1948 94 1984 
24 47,06 260 1964 514 1964 94 1950 
25 49,02 259 1972 503 1973 94 1987 
26 50,98 257 1990 501 1970 93 1968 
27 52,94 257 1992 500 1980 92 1965 
28 54,90 256 1982 500 1993 92 1972 
29 56,86 254 1975 495 1992 88 1949 
30 58,82 252 1947 494 1972 87 1992 
31 60,78 251 1955 492 1975 86 1967 
32 62,75 250 1948 487 1956 86 1996 
33 64,71 250 1984 468 1984 85 1966 
34 66,67 249 1983 463 1947 85 1975 
35 68,63 242 1956 455 1983 78 1964 
36 70,59 242 1993 450 1949 75 1985 
37 72,55 241 1951 447 1987 74 1960 
38 74,51 241 1987 447 1988 72 1986 
39 76,47 239 1949 442 1990 72 1988 
40 78,43 236 1962 441 1966 71 1995 
41 80,39 233 1966 429 1962 71 1971 
42 82,35 229 1988 429 1951 68 1959 
43 84,31 227 1957 424 1960 67 1954 
44 86,27 220 1960 409 1957 67 1956 
45 88,24 220 1996 408 1996 67 1958 
46 90,20 202 1958 408 1994 60 1948 
47 92,16 200 1994 391 1958 58 1993 
48 94,12 197 1985 369 1985 56 1982 
59 96,08 192 1954 366 1954 51 1994 
50 98,04 191 1995 358 1995 44 1955 
 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 




Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɢɦɟɟɬɫɹ ɤɨɧɤɪɟɬɧɵɟ ɝɨɞɚ 1972 ɢ 1990. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ 
ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 
ͳͻ͹ʹ{ 
 К = 𝑄     𝑄     = ͳ,ͲʹК = 𝑄     𝑄     = ͳ,Ͳʹ   
 
ͳͻͻͲ{ 



























ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1972 ɝ. 
2.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɢɦɟɟɬɫɹ ɤɨɧɤɪɟɬɧɵɟ ɝɨɞɚ 1996 ɢ 1958 ɝɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ 
ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 
ͳͻͻ͸{ 
 К = 𝑄     𝑄     = Ͳ,͹ͻК = 𝑄     𝑄     = ͳ,Ͳ  
 
ͳͻͷͺ{ 
 К = 𝑄     𝑄     = Ͳ,ͺͻК = 𝑄     𝑄     = ͳ,ͲͶ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1958. 
ȼɵɛɪɚɜ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɢɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥɢɰɵ 
2.2 ɢ 2.3). 
 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ = 90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ?̅? 𝑄    ,    ⁄  39 34 33 55 458 542 532 263 158 145 95 71 202 𝑄      ,    ⁄  39 34 33 54 458 542 552 263 158 145 94 70 202 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ = 50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ?̅? 𝑄    ,    ⁄  29 21 17 20 303 724 500 408 537 458 58 39 220 




 Ɋɢɫɭɧɨɤ 2.2 - Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
 Ɋɢɫɭɧɨɤ 2.3 - Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɍɪɟɛɭɟɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (Ɍɚɥɢɰɚ 2.4): 
 
Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 


































2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ Ɂɚɛɚɣɤɚɥɶɫɤɢɣ ɤɪɚɣ, ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɞɥɹ ɲɢɪɨɬɵ 
«ɐɟɧɬɪ»; 
1. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 1582 Ɇȼɬ ɛɟɪɟɦ ɢɡ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɊȾɍ; 
2. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ:0,8; 
3. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,58; 
4. ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z = 640 ɦ. 
Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɐɟɧɬɪ» ɢ ɱɢɫɥɚ 
ɱɚɫɨɜ, ɤɨɬɨɪɵɣ  ɢɫɩɨɥɶɡɭɟɬɫɹ ɟɟ ɝɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 4320 ɱ, ɩɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ሾ ሿ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ 
ɥɟɬɧɟɝɨ ɥɫɭɬ ɢ зɫɭɬ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ 
ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ ɥ. ɉɨɥɭɱɚɟɦ: 
 
ɥɫɭɬ = 0,825; зɫɭɬ = 0,78; ɥ = 0,625; 
 
ɇɚɝɪɭɡɤɢ ɜ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɡɢɦɵ ɢ ɥɟɬɚ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (2.2) 
ɢ (2.3): 
  зtзɫɭɬзtcзt bɊɊ  max                     (2.2) 
 
ɝɞɟ зtɊ - ɧɚɝɪɭɡɤɚ ɜ ɡɢɦɧɢɣ ɱɚɫ ɫɭɬɨɤ; 
max






t b,,  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɝɪɭɡɤɢ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ, 
ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
  ɥtɥɫɭɬɥtɥcɥt bɊɊ  max                    (2.3) 
 
ɝɞɟ ɥ  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 
Ɋɚɫɱɟɬ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɑɚɫɵ ɫɭɬɨɤ ɐɟɧɬɪ (58-51 ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) Ɇɨɳɧɨɫɬɶ, Ɇȼɬ Ɂɢɦɚ Ʌɟɬɨ Ɂɢɦɚ Ʌɟɬɨ 
0 1,98 - 0,898 1,85 - 0,852 1028 663 
1 2,05 - 1,05 2,002 - 1,03 870 633 
2 2,1 - 1,17 2,22 - 1,22 743 603 
3 2,17 - 1,17 2,3 - 1,3 823 594 
4 2,17 - 1,17 2,3 - 1,3 823 594 
5 2,1 - 1,1 2,3 - 1,3 854 594 
6 1,93 - 0,923 2,2 - 1,2 917 613 
19 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
ɑɚɫɵ ɫɭɬɨɤ ɐɟɧɬɪ (58-51 ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) Ɇɨɳɧɨɫɬɶ, Ɇȼɬ Ɂɢɦɚ Ʌɟɬɨ Ɂɢɦɚ Ʌɟɬɨ 
7 0,35 -0,352 1,6 - 0,6 997 712 
8 0,7 + 0,296 0,952 + 0,04 1329 821 
9 0,3 + 0,702 0,175 + 0,7 1487 831 
10 0,4 + 0,6 1 1440 989 
11 0,67 + 0.324 0,275 + 0,72 1345 940 
12 0.877 + 0,12 0,55 + 0,45 1266 890 
13 0,755 + 0,22 0,42 + 0,575 1281 910 
14 0,575 + 0,42 0,22 + 0,775 1376 950 
15 0,62 + 0,347 0,42 + 0,577 1313 910 
16 0,77 + 0,231 0,677 + 0,32 1313 871 
17 0,1 + 0,90 0,4 + 0,60 1550 920 
18 1 0,5 + 0,50 1582 900 
19 0,17 + 0,825 0,62 + 0,375 1519 792 
20 0,25 + 0,75 0,575 + 0,42 1503 880 
21 0,37 + 0,625 0,35 + 0,51 1440 791 
22 0,758 + 0,24 0,27 + 0,725 1313 940 
23 1,35 - 0,352 0,952 + 0,05 1107 732 
Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
Ptɡ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ Ptɥ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
0 0 0 0 
1582 32 989 39 
1550 95 950 59 
1519 142 940 59 
1503 206 940 138 
1487 443 920 188 
1440 443 910 188 
1440 886 910 257 
1376 1139 900 336 
1345 1281 890 425 
1329 1440 880 524 
1313 1440 871 960 
1313 1440 831 1078 
1313 1851 821 1451 
1281 2072 792 1465 
1266 4445 791 2356 
1107 5711 732 2672 
1028 6249 712 3513 
997 7673 663 4047 
917 7151 633 3889 
870 7467 613 4087 
854 8131 603 4295 
823 8131 594 4295 
823 9951 594 4295 
20 
 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(2.4): 
 
,1530cos 00max  tbaPt                    (2.4) 
 
ɝɞɟ maxtP – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ; 
t  - ɧɨɦɟɪ ɦɟɫɹɰɚ; 
  = Р     Р    ʹ = Р    ͳ    ʹ = ሺͳͷͺʹ  ͳ,͸ʹͷሻʹ = ͳʹͺͷ,Ͷ; 
 
ɝɞɟ max
cP – ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 
ɥa  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
  = Р     Р    ʹ = Р    ͳ    ʹ = ሺͳͷͺʹ  Ͳ,͵͹ͷሻʹ = ʹͻ͸,͸; 
 
ɝɞɟ max
cP – ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 
ɥa  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(2.7): 
   ̅ =                                  (2.5) 
 
ɝɞɟ maxtP – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ; 
tɫɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t-ɝɨ ɦɟɫɹɰɚ; 
ɦɟɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,94 - 0,97 (ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ). 
 
ɉɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ tɫɭɬ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ - ɢɸɥɹ) ɢ ɡɢɦɵ (ɹɧɜɚɪɹ - ɞɟɤɚɛɪɹ), ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɨɧ ɢɡɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɨ (ɪɢɫɭɧɨɤ 2.4). 
21 
 
 Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ tɫɭɬ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪ-
ɝɨɫɢɫɬɟɦɵ, ɩɪɢ ɡɚɞɚɧɧɵɯ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ Р    = ͳͷͺʹ   , ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ 4320 ɱ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɐɟɧɬɪ» ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ɇɟɫɹɰ       
 
 
1 0,78 1572 1165 
2 0,8 1495 1136 
3 0,82 1362 1061 
4 0,84 1209 964 
5 0,86 1076 879 
6 0,88 999 835 
7 0,88 999 835 
8 0,86 1076 879 
9 0,84 1209 964 
10 0,82 1362 1061 
11 0,8 1495 1136 
12 0,78 1572 1165 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
























 Ɋɢɫɭɧɨɤ 2.5 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
 
 Ɋɢɫɭɧɨɤ 2.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
 
2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ 








































Ƚɗɋ N ɩɪ ȽɗɋN k Q H                   (2.6) 
 




– ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
ɩɨɞɜ
Ƚɗɋɇ  – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 
 
  ɩɨɞɜȽɗɋ ȼȻ ɇȻ ɇȻɇ z z Q t h,                  (2.7) 
 
ɝɞɟ ȼȻz  – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ = 640 ɦ; 
  ɇȻ ɇȻz Q t – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ.    
h = 0,89 ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ZɇȻ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɝɪɚɮɢɤɨɦ ɪɚɫɯɨɞɨɜ ɜ ɇȻ (ɪɢɫɭɧɤɟ 
1.2). 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 
ɩɨɞɜ.
ȼɏɄ N ȼɏɄ ȽɗɋN k Q H                   (2.8) 
 
ɝɞɟ QȼХК – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ZɇȻ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɝɪɚɮɢɤɨɦ ɪɚɫɯɨɞɨɜ ɜ ɇȻ (ɪɢɫɭɧɨɤ 
2.7). 
 Ɋɢɫɭɧɨɤ 2.7 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɞɥɹ 





















Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 - Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɉɚɪɚɦɟɬɪɵ Ɂɢɦɚ Ʌɟɬɨ Ɂɢɦɚ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Q 90% ɩɪ 39 34 33 54 476 564 553 274 164 151 94 70 
Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 0,9 0,9 0,9 0,9 0,9 0,9 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 2 1 0 -3 -10 0 0 0 0 0 2 3 
Q 41 36 34 52 469 566 555 275 166 153 97 74 
Zɧɛ 548 548 548 548 552 553 553 550 549 549 549 548 
ɇɩɨɞ 92 92 92 92 87 86 86 89 90 90 91 91 
Nɝɷɫ, Ɇȼɬ 32 28 27 41 351 419 412 211 129 118 76 58 
Qɜɯɤ 70 70 70 70 140 140 140 140 140 70 70 70 
Zɧɛ.ɜɯɤ 640 640 640 640 640 640 640 640 640 640 640 640 
ɇɩɨɞ.ɜɯɤ 548 548 548 548 549 549 549 549 549 548 548 548 
Nɜɯɤ 55 55 55 55 108 108 108 108 108 55 55 55 
Nɝɷɫ-Nɜɯɤ -22 -26 -28 -14 242 310 303 102 20 63 21 3 
∑Nɝɷɫ-Nɜɯɤ 1066 
           
ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɨɬɤɥɚɞɵɜɚɟɦ 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɫɬɢɝɧɭɬɨ ɜ 
ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɫ ɚɩɪɟɥɹ ɩɨ ɫɟɧɬɹɛɪɶ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɧɭɠɞɚɦ ȼɏɄ 
(ɪɢɫɭɧɨɤ 2.8). 
 
 Ɋɢɫ. 2.8 – ɉɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 





















2.7 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɇɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɬɪɚɧɡɢɬɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɫɬɚɧɰɢɢ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɣ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ 
ɪɟɠɢɦɭ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɫ ɨɤɬɹɛɪɹ. 
ɉɨ ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɨɧɚ ɪɚɛɨɬɵ Ƚɗɋ 
ɩɨ ɩɪɢɧɹɬɨɦɭ ɪɟɠɢɦɭ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɚ ɩɨ ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɚɦ ɢ ɂɄɇ - ɡɨɧɚ 
ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɢɧɢɦɚɟɬɫɹ ɡɚɞɚɧɧɵɦ: 
 ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
 ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ; 
 ɧɚɱɚɥɨ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɹɬɨ X ɦɟɫɹɰ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɨɥɨɜɨɞɶɹ; 
 ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɱɚɥɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɧɚɱɚɥɨ ɫɟɧɬɹɛɪɹ ɩɪɢɧɹɬ 
ɪɚɜɧɵɦ ɇɉɍ = 640ɦ; 
 ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ. 
ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ (ɉɪɢɥɨɠɟɧɢɢ Ⱥ). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ – ɦɢɧɢɦɚɥɶɧɨɣ 
ɨɬɦɟɬɤɢ, ɞɨ ɤɨɬɨɪɨɣ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ∇ɍɆɈ = 631,02 ɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
  =          ̅                   (2.9) 
 
ɝɞɟ          - ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ?̅?- ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ (ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɪɟɞɧɟɝɨ 
ɪɚɫɯɨɞɚ ɧɚ ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ). 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.2) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 V     = V    V   = ͳͷ,͹Ͳ  ͳʹ,ʹͶ = ͵,Ͷ͵    ; 
  =         ?̅? = ͵,Ͷ͵ʹ͹Ͳ = Ͳ,Ͳͳ  
 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɞɥɹ ɝɨɞɢɱɧɨɝɨ 






2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ ɪɚɫɫɦɨɬɪɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: 
1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɫɪɚɛɨɬɤɢ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɨ ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɫ ɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɨɣ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ (ɉɪɢɥɨɠɟɧɢɟ Ȼ). ɇɚɢɛɨɥɶɲɭɸ 
ɜɵɪɚɛɨɬɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɪɨɜɧɹɦ ɧɚɩɨɥɧɟɧɢɹ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (Э = 1,66 ɦɥɧ. Ɇȼɬɱ). 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋɢɫɭɧɨɤ 2.9). 
 
 Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
 
2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 






















ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 









ɭɫɬ NNNN ... 
             (2.10) 
 
ɝɞɟ Ƚɗɋɜɵɬ.ɪɚɛ.N  - ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 





ɭɬɨɱɧɟɧɚ ɩɨɫɥɟ ɜɨɞɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ 
ɩɭɧɤɬɟ 5 ɪɚɫɱɟɬɚ:            = Ͷ͵͵,ͷ   ; 
Ƚɗɋ
ɪɟɡN  - ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ Ƚɗɋ, ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɝɨ 
ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɧɚ ɧɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɬɨ        = Ͷ͵Ͷ  Ͳ,Ͳͳͷ = ͸,ͷ   ; 
Ƚɗɋ
ɞɭɛɥ.N  - ɞɭɛɥɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ Ƚɗɋ. 
ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ, ɧɟ 
ɭɱɚɫɬɜɭɸɬ ɜ ɜɵɬɟɫɧɟɧɢɢ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜ ɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɪɚɛɨɬɚɟɬ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɫ ɧɟɛɨɥɶɲɢɦɢ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɩɨɷɬɨɦɭ ɞɭɛɥɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ – ɞɨɥɠɧɨ ɯɜɚɬɢɬɶ ɦɨɳɧɨɫɬɟɣ Ƚɗɋɜɵɬ.ɪɚɛ.N , ɩɨɷɬɨɦɭ Ƚɗɋɞɭɛɥ.N 0 . 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɟɟɦ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
        = Ͷ͵͵,ͷ  ͸,ͷ = ͶͶͲ    
 
Ɉɩɪɟɞɟɥɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɦɨɧɬɚ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ. ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 15 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 ɝɨɞɚ. 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ 
ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
  ɪɟɦɌɗɋ = ቆ ɭɫɬɌɗɋʹ  ͳʹɦɟɫ   ɭɫɬɌɗɋʹ  ͳɦɟɫቇ  ͳʹ = (ͳʹͷʹͶ  ͳʹͷʹʹ ) = ͻ͵ͻ Ɇȼɬ  ɦɟɫ ɝɨɞ 
 






Ɍɚɛɥɢɰɚ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 


























2 3 4 5 7 8 9 10 11 12 13 14 
1572 157 31 434 6,50 
 
440 1138 91 23 0 1252 
1495 150 30 357 5,36 
 
362 1138 91 23 0 1252 
1362 136 27 224 3,36 
 
227 1138 91 23 18 1252 
1209 121 24 265 3,98 
 
269 944 75 19 171 1038 
1076 108 22 280 4,20 
 
284 796 64 16 304 875 
999 100 20 335 5,03 
 
340 664 53 13 381 730 
999 100 20 335 5,03 
 
340 664 53 13 381 730 
1076 108 22 280 4,20 
 
284 796 64 16 304 875 
1209 121 24 265 3,98 45 269 944 75 19 171 1038 
1362 136 27 224 3,36 
 
227 1138 91 23 18 1252 
1495 150 30 357 5,36 
 
362 1138 91 23 0 1252 
1572 157 31 434 6,50 
 
440 1138 91 23 0 1252 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ ɪɟɦɨɧɬɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɨɫɬɪɨɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10. 
 
 Ɋɢɫɭɧɨɤ 2.10 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 



























ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɢɥɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ Nɝɚɪ = 255 Ɇȼɬ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ 
ɷɧɟɪɝɢɢ 1,66 ɦɥɪɞ. ɤȼɬ   ɱ ɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɪɚɜɧɭɸ Nɭɫɬ = 440 Ɇȼɬ. 
30 
 
3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ: 
     ሺ𝑄   ሻ = ∇      ሺ𝑄  ሻ                  (3.1) 
     ∇   – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇  =∇   = ͸ͶͲ,ͲͲ , ɞɥɹ ɥɢɧɢɢ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ ∇  = ∇   = ͸͵ʹ,ͲͲ , ɞɥɹ 
ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇  = ∇   = ͸͵ͳ,Ͳʹ ;    ሺ𝑄  ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;    –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 
 𝑄   = ͹Ͳ   ⁄   
 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 𝑄   =                              (3.2) 
         – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɐɢɩɫɤɨɣ Ƚɗɋ;    – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ;      – ɧɚɩɨɪ ɧɚ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. 
 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 𝑄   = 𝑄       √                       (3.3) 
     𝑄       – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ;    – ɪɚɫɱɺɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 




Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 



























0 547,00 547,00 92,00 83,02 87,51 79,82 641,00 80,78 643,00 
50 549,00 549,00 91,18 82,36 86,77 79,94 640,00 80,00 639,89 
100 550,00 550,00 90,40 81,73 86,06 83,33 614,00 77,00 627,78 
140 550,00 551,00 89,80 81,24 85,52 84,71 604,00 76,00 623,69 
200 551,00 552,00 88,95 80,53 84,74 84,99 602,00 74,00 615,42 
300 552,00 553,00 87,63 79,43 83,53 85,27 600,00 70,00 598,56 
400 553,00 554,00 86,45 78,41 82,43 85,56 598,00 60,00 554,16 
500 554,00 554,00 85,37 77,47 81,42 85,84 596,00 55,00 530,57 
600 554,00 555,00 84,40 76,60 80,50 86,13 594,00 50,00 505,88 
700 555,00 556,00 83,53 75,80 79,66 86,42 592,00 45,00 479,92 
800 556,00 556,00 82,73 75,06 78,90 86,72 590,00 40,00 452,47 
900 556,00 557,00 82,02 74,38 78,20 87,01 588,00 35,00 423,25 
 Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɐɢɩɫɤɨɣ Ƚɗɋ 
 



























1. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. 
     = ͻͲ,ͻͲ   
 
2. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 𝑄   = ͸Ͷ͵    ⁄   
 
3. Ɋɚɫɱɺɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ: 
   = ͺͲ,͹ͺ    
 
4. Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
     = ͹͸,Ͷ͵   
 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɉɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɭɫɥɨɜɢɣ: 
1. Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 
2. Ɉɬɧɨɲɟɧɢɟ  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
         = ͹͸,Ͷ͵ ͳͳͷ = Ͳ,͸͸  
 
3. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ 
ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ Нmax ɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ 
ɧɚɩɨɪɭ Нɩɪɟɞ  ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. Нmax   Нɩɪɟɞ. Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɊɈ115 - ȼ, ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ,  






Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɚɪɤɚ ɊɈ115 - ȼ 




opt, ɨɛ/ɦ 75 
QI'opt, ɥ/ɫ 900 
ɦ opt 0,927 
QI max, ɥ/ɫ 1080 
 (QI'max) 0,15 
D1ɦɨɞ, ɦ 0,5156 
Нɦɨɞ, ɦ 4 
tɦɨɞ,  0ɋ 2 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ, 𝑄  ሺ  ሻ =Ͳ,ͳͲͺͲ     – ɞɥɹ ɊɈ115 - ȼ. 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ), ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ1). 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
       = ͳ  (ͳ        )  [Ͳ,ʹͷ  Ͳ,͹ͷ ቀ      ቁ , ]            (3.4) 
 
ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɩɪɢɱɟɦ: 
 ቀ      ቁ , = ቀ    ቁ ,  ቀ      ቁ ,  ቀ    ቁ ,               (3.5) 
 
ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɟɺ 
ɬɟɦɩɟɪɚɬɭɪɵ (ɬɚɛɥɢɰɚ 3.3). 
 
Ɍɚɛɥɢɰɚ 3.3 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ 
T, °ɋ 0 5 10 15 20 25 30 35 
ʋ   106, ɦ2/ɫ 1,79 1,51 1,30 1,14 1,001 0,90 0,81 0,74 




ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɗɋ. ɉɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɤɨɧɫɭɥɶɬɚɧɬɨɦ ɩɪɢɧɢɦɚɟɦ t = 12 ɨɋ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɞɥɹ ɊɈ115 - ȼ 3,1ɦ  . 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɩɪɚɜɤɢ ɄɉȾ 
 
ɉɨɩɪɚɜɤɚ ɄɉȾ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ ɢ ɨɬɧɨɲɟɧɢɟ ɄɉȾ ɧɚɬɭɪɧɨɣ 
ɢ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 
Δɦ = ɧ ɨpt - ɦ ɨpt ;                (3.6) 
   =                             (3.7) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
   =      (    ) ,                    (3.8) 
 
ɝɞɟ nI'p , ɨɛ/ɦɢɧ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ nI'p = nI'ɨpt  (ɬɚɛɥɢɰɚ 3.2). ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɢɧɯɪɨɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯɪ. ɉɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɹɜɥɹɸɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨ 
ɜɨɡɦɨɠɧɵɦɢ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɢ ɢɫɯɨɞɧɵɯ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ, ɛɥɢɡɤɢɯ ɫɢɧɯɪɨɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɚɹ ɡɨɧɚ 
ɬɭɪɛɢɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɭɞɚɥɹɟɬɫɹ ɨɬ ɨɛɥɚɫɬɢ ɨɩɬɢɦɭɦɚ 
ɄɉȾ. 
 
ɍɬɨɱɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɪɚɫɱɺɬɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 
Ɂɧɚɱɟɧɢɟ ɪɚɫɱɺɬɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
      =         (    ) ,                   (3.9) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɬɭɪɛɢɧɵ ɧɚ ɍɏ 
 




      =         ሺ      ሻ , ;              (3.10) 
       =         ሺ      ሻ ,                (3.11) 
 
Ɉɩɪɟɞɟɥɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ 
 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
    = ͻ,ͺͳ   ɧ  ͳ,ͳ͵   ͳʹ    ͳ,ͷ               (3.12) 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
   =                        (3.13) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ 
 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ     ,       ,       .Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ      ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ    ɢ IQ , 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 
 ሺ𝑄    ሻ =    ,          √                   (3.14) 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ        ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ     , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.15) ɜɦɟɫɬɨ   ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
 ሺ𝑄    ሻ =    ,            √                    (3.15) 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɬɭɪɛɢɧɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɡ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɢ 
ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ       . 
 





Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ      ɢ      ɩɨ ɮɨɪɦɭɥɟ: 
 𝑄  =         √                  (3.16) 
 
Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɪɚɜɟɧ ɟɞɢɧɢɰɟ, ɬɨ: 
 𝑄  =            √      ;              (3.17) 
 𝑄  =            √                     (3.18) 
 
Ɍɭɪɛɢɧɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ, ɟɫɥɢ ɥɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 
ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ 
Ȼ1). 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɢɞɧɨ, ɱɬɨ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115 - ȼ 
– 600 ɛɨɥɟɟ ɞɪɭɝɢɯ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɚɞɚɧɧɨɦ ɪɟɠɢɦɟ. Ɉɫɧɨɜɧɵɦ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɬɭɪɛɢɧ ɞɚɧɧɨɝɨ ɬɢɩɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɨɩɬɢɦɚɥɶɧɵɣ 
ɄɉȾ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɣ. 
 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
Ɉɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɨ ɟɫɬɶ ɨɬɦɟɬɤɢ ɯɚɪɚɤɬɟɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ. 
                          (3.19) 
 
ɝɞɟ    ɮɚɤɬɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ;        ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. Ɂɧɚɱɟɧɢɟ      ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢɥɢ ɪɚɛɨɱɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɥɸɛɨɦ ɪɟɠɢɦɟ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɚ ɮɚɤɬɢɱɟɫɤɚɹ Нs  ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɫɜɹɡɢ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɨɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɯɚɪɚɤɬɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɥɹ 
ɬɪɟɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ: 
ɚ) Ⱦɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ    ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ሺ∇     ሻ  = ∇    ሺ     ሻ                (3.20) 
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ɛ) Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ      ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ሺ∇     ሻ    = ∇      ሺ     ሻ                    (3.21) 
 
ɜ) Ⱦɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Нmin  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ N* ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 
 ሺ∇     ሻ    = ∇      ሺ     ሻ                    (3.22) 
 
ɝɞɟ ∇     , ∇    , ∇        ɨɬɦɟɬɤɢ ɇȻ ɩɪɢ 𝑄  ; ሺ     ሻ    ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ   ; ሺ     ሻ      ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ     ; ሺ     ሻ      ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ      . ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
      =      ሺ   ሻ                            (3.23) 
 
ɝɞɟ ȼ = 10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
   = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ    ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ;   – ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɛɟɪɟɬɫɹ ɢɡ Ƚɍɏ; 
     – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɢ ɉɅȾ. 
 
    =  Ͳʹ               (3.24) 
 
ɝɞɟ     ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɜɡɹɬɚɹ ɢɡ Ƚɍɏ. 
 
    = ሺͲ,͵ͳ͸  ͸ሻʹ = Ͳ,ͻͶͺ   
 
Ⱦɥɹ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ    ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ሺ     ሻ  = ͳͲ,͵͵  ͷͷͳͻͲͲ  Ͳ,ͳʹͷͺ  ͺͲ,͹ͺ  ͳ,ͷͲ  Ͳ,ͻͶͺ =  ͳ,ͲͲ ; 
 




ሺ     ሻ  = ͷͷͳ,Ͳ  ሺ ͳ,Ͳሻ = ͷͷͲ,Ͳ   
 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ      ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ሺ     ሻ    = ͳͲ,͵͵  ͷͷͲ,ͷͻͲͲ  Ͳ,Ͳͺͺ  ͺͲ,͹ͺ  ͳ,ͷ  Ͳ,ͻͶͺ = ʹ,Ͳ͸ ; 
 
(ɏ.ɉɅ.)Нmax = ɇɍmin + (Нɞɨɩs) ɇmax;           (3.26) 
 ሺ     ሻ     = ͷͷͲ,ͷ  ʹ,Ͳ͸ = ͷͷʹ,͸   
 
Ⱦɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ      ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 
 ሺ     ሻ    = ͳͲ,͵͵  ͷͷͲ,ͻͻͲͲ  Ͳ,ͳʹ  ͺͲ,͹ͺ  ͳ,ͷ  Ͳ,ͻͶͺ =  Ͳ,ͷ͵ ; 
 
(ɏ.ɉɅ.)Нmin = ɇɍmax + (Нɞɨɩs )Нmin;         (3.27) 
 ሺ     ሻ    = ͷͷͲ,ͻ  ሺ Ͳ,ͷ͵ሻ = ͷͷͲ,Ͷ   
 
ɂɡ ɬɪɟɯ ɩɨɥɭɱɟɧɧɵɯ ሺ     ሻ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɫɬɚɧɨɜɤɢ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ         
ሺ     ሻ = ͷͷͲ,Ͳ   
 
3.4 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟ ɢ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ 
 
Ⱦɥɹ ɬɭɪɛɢɧɵ ɊɈ115 – ȼ - 600, ɩɪɢɧɢɦɚɟɦ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɫɩɢɪɚɥɶɧɭɸ 
ɤɚɦɟɪɭ, ɫ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ φ◦ = 351ͼ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:   = ʹʹͲͲͲͲ ሺ   ሻ;   = ͺͲ,͹ͺ  ;   = ͸,ͲͲ ;   = ͳ,ͺͻ͸    ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 
ɦɨɳɧɨɫɬɢ: 
 𝑄 =   ͻ,ͺͳ    = ʹʹͲͲͲͲͻ,ͺͳ  ͺͲ,͹ͺ = ʹ͹͹,͸ʹ      
 




Ɍɚɛɥɢɰɚ 3.4 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ 
ɇɚɡɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ, ɦ.    ͺ    ͻ,ʹͷ    ͻ,͸ͷ   Ͳ,ͷͲ    Ͳ,Ͷ͸ 
Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɫɬɚɬɨɪɚ:   =    Ͳ,Ͳʹ = ͳ,ͺͻ͸  Ͳ,Ͳʹ = ͳ,ͻͳ͸   
 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
   =    ʹ    = ͳ,ͻͳ͸  ʹ  Ͳ,Ͷ͸ = ʹ,ͺ͵͸ ; 
    = ͸,ͷ   . 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 𝑄  = 𝑄   ͵͸Ͳ = ʹ͹͹,͸ʹ  ͵ͷͳ͵͸Ͳ = ʹ͹Ͳ,͹      
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    = 𝑄     = ʹ͹Ͳ,͹͸,ͷ = Ͷͳ,͸Ͷ    
 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    = √    = √Ͷͳ,͸Ͷ͵,ͳͶ = ͵,͸Ͷ   
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
  =     √     ቀ   ቁ               (3.28) 
 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    =                      (3.29) 
 
Ɂɧɚɱɟɧɢɟ      
40 
 
 =    √       ;               (3.30) 
 
Ɂɧɚɱɟɧɢɟ      : 
  = √     ቀ   ቁ ;              (3.31) 
   =    ቀ   ቁ ;              (3.32) 
  = √                   (3.33) 
 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɟɬɫɹ ɪɹɞ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ 
ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
Ɋɚɫɱɟɬ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.5. 
 
Ɍɚɛɥɢɰ 3.5 - ɉɚɪɚɦɟɬɪɵ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ      ʹ    ʹ    ͵  (  ʹ)  √Ͷ ɯ           R, ɦ 
1 2 3 4 5 6 7 8 9 10 11 
351 0,855 8,255 7,337 2,709 3,354 11,251 13,262 3,642 8,179 11,821 
339 0,826 7,973 7,055 2,656 3,268 10,679 12,690 3,562 8,093 11,655 
327 0,797 7,691 6,773 2,602 3,180 10,114 12,124 3,482 8,005 11,487 
315 0,768 7,408 6,491 2,548 3,091 9,554 11,565 3,401 7,916 11,317 
303 0,738 7,126 6,208 2,492 3,000 9,001 11,012 3,318 7,825 11,144 
291 0,709 6,844 5,926 2,434 2,908 8,455 10,465 3,235 7,733 10,968 
279 0,680 6,562 5,644 2,376 2,813 7,914 9,925 3,150 7,638 10,789 
267 0,651 6,279 5,362 2,316 2,717 7,381 9,392 3,065 7,542 10,606 
255 0,621 5,997 5,079 2,254 2,618 6,854 8,865 2,977 7,443 10,421 
243 0,592 5,715 4,797 2,190 2,517 6,335 8,345 2,889 7,342 10,231 
231 0,563 5,433 4,515 2,125 2,413 5,822 7,833 2,799 7,238 10,037 
219 0,534 5,151 4,233 2,057 2,306 5,316 7,327 2,707 7,131 9,838 
207 0,504 4,868 3,951 1,988 2,195 4,818 6,828 2,613 7,020 9,633 
195 0,475 4,586 3,668 1,915 2,080 4,327 6,337 2,517 6,905 9,422 
183 0,446 4,304 3,386 1,840 1,960 3,843 5,854 2,419 6,785 9,205 
171 0,417 4,022 3,104 1,762 1,835 3,367 5,377 2,319 6,660 8,979 
159 0,388 3,739 2,822 1,680 1,702 2,898 4,909 2,216 6,527 8,743 
147 0,358 3,457 2,539 1,594 1,561 2,437 4,447 2,109 6,386 8,495 
135 0,329 3,175 2,257 1,502 1,408 1,983 3,993 1,998 6,233 8,231 
123 0,300 2,893 1,975 1,405 1,239 1,535 3,546 1,883 6,064 7,947 
41 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.5      ʹ    ʹ     ͵  (  ʹ)  √Ͷ ɯ           R, ɦ 
1 2 3 4 5 6 7 8 9 10 11 
111 0,271 2,611 1,693 1,301 1,045 1,092 3,103 1,761 5,870 7,631 
99 0,241 2,328 1,411 1,188 0,805 0,648 2,659 1,630 5,630 7,260 
87 0,212 2,046 1,128 1,062 0,400 0,160 2,171 1,473 5,225 6,699 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɪɚɫɫɱɢɬɚɬɶ R ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɝɥɚ ɫɩɢɪɚɥɢ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  =  ሺ ሻ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ 
ɬɚɛɥɢɰɵ 3.5, ɢ ɩɪɢɦɟɪɧɨ ɩɪɨɞɥɟɜɚɟɬɫɹ ɞɨ ɧɨɪɦɚɥɶɧɨɝɨ ɜɢɞɚ. Ƚɪɚɮɢɤ ɧɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 Ɋɢɫɭɧɨɤ 3.2 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  =  ሺ ሻ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɛɟɪɭɬɫɹ ɢɡ ɝɪɚɮɢɤɚ 
ɡɚɜɢɫɢɦɨɫɬɢ  =  ሺ ሻ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – Ɂɧɚɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 
R, ɦ 9 27 45 63 81 99 
 ° 4,0 4,68 5,35 6,00 6,6 7,26 
3.5 ɉɨɞɛɨɪ ɢ ɤɨɧɬɪɨɥɶɧɵɣ ɪɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 
ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɦ ɢɡɨɝɧɭɬɭɸ ɨɬɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ 
ɩɨɞɨɛɧɭɸ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɟ. 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɞɢɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ ɧɚɬɭɪɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɫɟɱɟɧɢɹ: 















     =      =  ͳ,Ͳʹ͸     =  ͳ,Ͳʹ͸   ͸,Ͳ =  ͸,ͳ͸ ; 
     = Ͳ   
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
     =   =  ͳ,ʹʹͻ     =  ͳ,ʹʹͻ   ͸,Ͳ =  ͹,͵͹ ; 
     = Ͳ  ͳ,Ͷͷͷ    = Ͳ  ͳ,ͷͶͻ  ͸,Ͳ = ͻ,ʹͻ   
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
     = Ͳ,͸͵ͳ     =  Ͳ,͸͵ͳ   ͸,Ͳ =  ͵,͹ͻ ; 
     = ͻ,ʹͻ  ͳ,ͺ͵Ͷ    = ͻ,ʹͻ  ͳ,ͺ͵Ͷ  ͸,Ͳ = ʹͲ,ʹͻ ; 
   = ʹ,ͻͻ͹    = ʹ,ͻͻ͹  ͸,Ͳ = ͳ͹,ͻͺ   
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ: 
     = ͳ,ʹ͵Ͷ     =  ͳ,ʹ͵Ͷ  ͸,Ͳ = ͹,ͶͲ ; 
     = ͳ͹,ͻͺ  ʹ,ͷ͵    = ͳ͹,ͻͺ  ʹ,ͷ͵  ͸,Ͳ = ͵͵,ͳ͸   
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɱɟɧɢɣ: 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ (1 - 1): 
      = ሺ          ሻ Ͷ =  ሺ͵,ͳͶ   ͸,ͳ͸  ሻ Ͷ =  ʹͻ,͹ͻ    
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ (2 - 2): 
      = ሺ          ሻ Ͷ =  ሺ͵,ͳͶ   ͹,͵͹  ሻ Ͷ =  Ͷʹ,͸ͻ    
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ (3 - 3): 
      =        = ͵,͹ͻ  ͳ͹,ͻͺ =  ͸ͺ,Ͳͺ    
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ (4 - 4): 




Ɋɚɫɱɟɬ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ Нɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ. 𝑄   = 𝑄       √    ;             (3.34) 
 
ɝɞɟ 𝑄  – ɪɚɫɯɨɞ ɢɡ ɍɏ. 
 𝑄   = Ͳ,ͻ͹Ͷ  ͸  √ͺͲ,͹ͺ  ͳ,Ͳ͵ = ͵ʹͲ ɦ3/ɫ; 
 𝑄   = ͳ,Ͳͺͳ  ͸  √ͺͲ,͹ͺ  ͳ,Ͳ͵ = ͵ͷͷ ɦ3/ɫ. 
 
ɋɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɤɢɧɟɬɢɱɟɫɤɢɟ 
ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜ ɫɟɱɟɧɢɹɯ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ Нɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
     =       ;         (3.35) 
      =          (     )                (3.36) 
 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.7 ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ 
ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 
 
=  (l) ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ Е = Е(l) (l – ɞɥɢɧɚ ɫɪɟɞɧɟɣ ɥɢɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɍɏ). 
 
Ɍɚɛɥɢɰɚ 3.7 - Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɋɟɱɟɧɢɟ ɨɩɬi-i , ɦ/ɫ. maxi-i , ɦ/ɫ. Еi-iɨɩɬ, %. Еi-imax, %. l, ɦ. 
1 - 1 10,7 11,9 7,3 9,0 0 
2 - 2 7,5 8,3 3,5 4,4 9,3 
3 - 3 4,7 5,2 1,4 1,7 20,3 
4 - 4 2,4 2,7 0,4 0,5 33,2 
ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ 
ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ Нɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ (ɪɢɫɭɧɤɢ 3.3 ɢ 3.4): 
44 
 
 Ɋɢɫɭɧɨɤ 3.3 -  ɂɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ Нɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
 Ɋɢɫɭɧɨɤ 3.4 - ɂɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɢ ɩɨɬɨɤɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɩɪɢ Нɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
 
3.6 Ɏɨɪɦɭɥɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɭ ɢ ɜɵɛɨɪ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
3.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ (ɋȺɊɌ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ 
ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɢɧɨɣ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 
ɜ ɪɚɞɢɚɥɶɧɨ - ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ. ɋȺɊɌ ɜɤɥɸɱɚɟɬ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ 






































ɫɟɪɜɨɦɨɬɨɪɵ (ɋ) ɢ ɫɨɟɞɟɧɢɬɟɥɶɧɵɟ ɦɚɫɥɨɩɪɨɜɨɞɵ. ɋ ɩɨɢɨɳɶɸ ɋȺɊɌ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɭɫɤ, ɨɫɬɚɧɨɜɤɚ, ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 
Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɞɢɚɥɶɧɨ - 
ɨɫɟɜɵɯ ɬɭɪɛɢɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɮɢɤ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.2). 
ɉɪɢ    = ͻͲ,ͻͲ  ɢ   = ͸,Ͳ  ɩɪɢɧɢɦɚɟɬɫɹ, Ɇɇɍ 10/1 – 40 - 12,5 – 2. 
 
3.6.2 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ – ɦɚɲɢɧɵ, ɩɪɟɨɛɪɚɡɭɸɳɢɟ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
ɜɪɚɳɟɧɢɹ, ɩɟɪɟɞɚɜɚɟɦɭɸ ɢɦ ɨɬ ɝɢɞɪɨɬɭɪɛɢɧ, ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. ɇɚ 
Ƚɗɋ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɢɧɯɪɨɧɧɵɟ ɬɪɺɯɮɚɡɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ. 
ɇɨɦɢɧɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
ɧɚɡɧɚɱɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ nɫɢɧɯ = 115,4 (ɨɛ/ɦɢɧ). Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɪɚɫɱɺɬɧɵɟ ɩɨ ɩɪɨɱɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɞɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 
      =            = ʹ,Ͷ  ͳͳͷ,Ͷ = ʹ͹͹          
 
ɝɞɟ -       ɩɪɢɧɢɦɚɟɬɫɹ 2,4 ɞɥɹ ɊɈ ɬɭɪɛɢɧ. 
1) ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɜɢɞɟ: 
     =        = ʹʹͲͲͲͲ  Ͳ,ͻ͹͹ = ʹͳͷͲͲ͸      
 
ɝɞɟ     = Ͳ,ͻ͹͹   ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ;   = ʹʹͲͲͲͲ      ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ. ɉɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
     =         = ʹͳͷͲͲ͸Ͳ,ͺͷ = ʹͷ͵ͲͲͲ       
 
ɝɞɟ     = Ͳ,ͺͷ   ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
2) ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɦɚɯɨɜɨɣ ɦɨɦɟɧɬ ɩɪɢɛɥɢɠɟɧɧɨ ɨɰɟɧɢɦ 
ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɫɨɨɬɧɨɲɟɧɢɹɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ: 
             = ʹ,͸       ,          , ;         (3.37) 
             = ʹ,͸  ʹͷʹͻͶͺ ,   ͳͳͷ,Ͷ  , = ͳʹ,ͳ͹ . 
 




    = Ͳ,ͺ  (             ͳ) = Ͳ,ͺ  ሺͳʹ,ͳ͹  ͳሻ = ͻ,ͻ͵    
 
Ɇɚɯɨɜɨɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
    = ͳͲ       ,         , ;             (3.38) 
    = ͳͲ  ʹͷʹͻͶͺ ,  ͳͳͷ,Ͷ  , = ͹ͲͶ,͵͵       
 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ: ɜɟɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Gɪɨɬ, ɜɟɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ ɬɭɪɛɢɧɵ Gɬ  ɢ ɨɫɟɜɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɫɢɥɢɹ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ Pɨcɝɢɞɪ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ           ͶͶ  Ͷ. 
3) ȼɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫ ɜɚɥɨɦ ɬɭɪɛɢɧɵ ɨɰɟɧɢɦ ɩɨ 
ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɜɢɞɟ: 
   =             = Ͳ,ͲͲʹͷ  ͸,Ͳʹ,ͷ  ͻͲ,ͻͲ,ͷ = ʹ,ͳͲ    
 
ɝɞɟ   = Ͳ,ͲͲʹͷ;  = ʹ,ͷ;  = Ͳ,ͷ  
 
ɇɚɯɨɞɢɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 Р      =     ሺ        ሻ                         (3.39) 
 
ɝɞɟ    = Ͳ,ͲͲ͹ͳ = 0,0071 ɞɥɹ ɊɈ ɬɭɪɛɢɧ;    = Ͳ,ͶͶ      ɞɢɚɦɟɬɪ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;    = Ͳ,ͶͶ  ͸,Ͳ = ʹ,͸Ͷ   
 Р      = Ͳ,ͲͲ͹ͳ  ሺ͸,Ͳ  ʹ,͸Ͷ ሻ  ͻͲ,ͻ = ͳͺ,͹Ͷ    
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ: 
 Р  =         Р      = ͻ,ͻ͵  ʹ,ͳͲ  ͳͺ,͹Ͷ = ͵Ͳ,͹͹    
 
3.6.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɟɦ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
     ቆͷ,ͳ     [    ] ቇ ,   (ͷ,ͳ  ͳͺ,͸ሾ͵Ͷሿ ) ,  = ͳ,ͶͲ   
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ɝɞɟ [    ] = ͵Ͳ  ͵ͷ   , ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ    ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
    = Ͳ,ͲͲͻ͹Ͷ        = Ͳ,ͲͲͻ͹Ͷ  ʹʹͲͲͲͲͳͳͷ,Ͷ = ͳͺ,͸       
 
3.6.4 Ɋɚɫɱɟɬ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 
     = Ͳ,ͺ   ሺ        ሻ = Ͳ,ͺ  ʹʹͲͲͲͲሺͳͳͷ,Ͷ  ͸,Ͳሻ = ʹͷͶ,ʹ     
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɵɫɨɬɭ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ: 
   = Ͳ,Ͷ ;      = ͺ  
 
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
   =     ሺ       ሺ ሻ      ሺ  ሻሻ              (3.40) 
 
ɝɞɟ α – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 
  = ͵͸Ͳ      = ͵͸Ͳ ͺ = Ͷͷ ; 
   = ʹͷͶ,ʹሺͳ  ʹ     ሺͶͷ ሻ  ʹ     ሺʹ  Ͷͷ ሻሻ = ͳͲͷ,͵     
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɟɝɦɟɧɬ: 
    =   ሺ        ሻ = ͳͲͷ,͵ሺͲ,͵Ͳ͹  Ͳ,Ͷሻ = ͺͷ͹,ͷ      
 
ɝɞɟ        ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɺɦ: 




ɝɞɟ     ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɺɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ 
15 – 20 ɦɦ ɛɨɥɶɲɟ D*ɜ: 
   = Ͳ,ͺͷ  Ͳ,Ͳʹ = Ͳ,ͺ͹   
 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 
ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
 [   ] = ͷͲ   ͷͲ  ͳͲ,ͷͳ = ͷʹͷ,ͷ    ; 
  =           ͵Ͳ = ͵,ͳͶ  ͳͳͷ,Ͷ  Ͳ,ͺ͹͵Ͳ = ͳͲ,ͷͳ    
 
Ɍɚɤ ɤɚɤ ɪɭɞ < [ɪɭɞ], ɬɨ ɜɵɛɪɚɧɧɵɣ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɢɧɹɬɶ ɜɫɟ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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4 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɐɢɩɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ: 
1) ɉɥɚɧ ɪɟɤɢ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ; 
2) Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɧɚ ɪɟɤɟ ɐɢɩɚ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ – 1543 ɦ3/ɫ; 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ – 1736 ɦ3/ɫ; 
4) Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ - 320 ɦ3/ɫ; 
5) Ɋɚɫɯɨɞ ɱɟɪɟɡ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ - 0 ɦ3/ɫ. 
 Ɉɬɦɟɬɤɢ: 
1) ɇɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 640,00 ɦ; 
2) Ɏɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 641,50 ɦ; 
3) ɍɪɨɜɟɧɶ ɦɺɪɬɜɨɝɨ ɨɛɴɺɦɚ (ɍɆɈ) – 631,02; 
4) Ɉɬɦɟɬɤɚ ɞɧɚ – 547,00 ɦ; 
 ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɪɟɤɪɟɚɰɢɨɧɧɨɟ; 
 Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ (ɬɚɛɥɢɰɚ 4.1) 
 
Ɍɚɛɥɢɰɚ 4.1 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ 
zɧɛ, ɦ 547,0 548,2 550,0 555,0 559,0 559,7 560,0 
Q, ɦ3/ɫ 0 70 230 800 1543 1736 1830 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɋɇɢɉ 33-01-2003 
«Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ», ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ, ሺ   =        = ͸ͶͲ  ͷͶ͹ = ͻ͵  ሻ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ - ɫɤɚɥɶɧɨɟ (ɝɪɚɧɢɬ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ 𝛪 ɤɥɚɫɫɭ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɩɪɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 440 Ɇȼɬ – ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ 𝛪𝛪, ɩɨ ɨɛɴɟɦɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 15,7 ɤɦ3 - 𝛪 ɤɥɚɫɫ. 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɣ 
ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɦɭ ɟɝɨ ɡɧɚɱɟɧɢɸ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ 
ɫɨɨɪɭɠɟɧɢɸ 𝛪 ɤɥɚɫɫɚ ɫ ɟɠɟɝɨɞɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ  = Ͳ,ͳ  - (1543 ɦ3/ɫ) ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ –  = Ͳ,Ͳͳ  - (1736 
ɦ3/ɫ) (ɬɚɛɥɢɰɚ 4.2). 
 
Ɍɚɛɥɢɰɚ 4.2 - ȿɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ 
P% 0,01 0,1 0,5 1 2 3 5 10 20 25 
Q, ɦ3 /ɫ 1736 1543 1397 1329 1259 1215 1156 1071 974 938 
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4.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɐɢɩɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɨɡɞɚɟɬɫɹ ɛɟɬɨɧɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ: 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ ɫɨɫɬɚɜɥɹɟɬ 238,3 ɦ; 
 ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ – 26,0 ɦ; 
 ɋɬɚɧɰɢɨɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ, ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ – 82,0 ɦ; 
 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ – 243,4 ɦ. 
Ʉɨɦɩɨɧɨɜɤɚ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – ɪɭɫɥɨɜɚɹ 
(ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ). 
 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
    = ∇         ;               (4.1) 
    = ∇                         (4.2) 
 
ɝɞɟ    ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ – 2% (  = ʹͲ   ሻ, ɚ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ – 20% (  = ͳͷ   ሻ. Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɪɨɜɧɟ: 
  = ∇    ∇   ʹ = ͸ͶͲ  ͷͶ͹ʹ = Ͷ͸,ͷ   
 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
       = ͻ,ͺͳ  ͳ͸ͲͲͲʹͲ = ͵ͻʹ,Ͷ  
 
ɝɞɟ    ɞɥɢɧɚ ɜɨɥɧɵ ɪɚɡɝɨɧɚ 16,00 ɤɦ. 
      = ͻ,ͺͳ  ʹͳ͸ͲͲʹͲ = ͳͲͷͻͶ,ͺ  
 
ɝɞɟ    ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 6 ɱ =21600 ɫ. 
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Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (d > 0,5⋅λd) ɩɨ ɧɚɣɞɟɧɧɵɦ ɛɟɡɪɚɡɦɟɪɧɵɦ ɤɨɦɩɥɟɤɫɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ: 
 
ɉɪɢ        = ͵ͻʹ,Ͷ:   ⋅ ̅    = Ͳ,Ͳ͵Ͷ;  ⋅ ̅   = ʹ,ʹͻ; 
 
ɉɪɢ       = ͳͲͷͻͶ,ͺ:   ⋅ ̅    = Ͳ,Ͳͺʹ;  ⋅ ̅   = Ͷ,Ͳ. 
 
Ȼɟɪɭɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɫɨɬɵ 
ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
  ̅ = Ͳ,Ͳ͵Ͷ ⋅     = Ͳ,Ͳ͵Ͷ ⋅ ʹͲ ͻ,ͺͳ = ͳ,͵ͻ ; 
  ̅ = ʹ,ʹͻ ⋅    = ʹ,ʹͻ ⋅ ʹͲͻ,ͺͳ = Ͷ,͸͹    
 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  ̅ =   ̅ ʹ = ͻ,ͺͳ  Ͷ,͸͹ ʹ  ͵,ͳͶ = ͵Ͷ,Ͳ͹   
 
ɍɫɥɨɜɢɟ d = 46,5 > 0,5  ̅   = 0,5  ͵Ͷ,Ͳ͹ = ͳ͹,Ͳ͵ ɦ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɭ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
    =  ̅ ⋅   = ͳ,͵ͻ ⋅ ʹ,ͳ = ʹ,ͻ ; 
        =  (     ) = ʹ,ͳ  
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
       = ͻ,ͺͳ  ͳ͸ͲͲͲͳͷ = ͸ͻ͹,͸; 




ɉɪɢ        = ͸ͻ͹,͸:   ⋅ ̅    = Ͳ,ͲͶ;  ⋅ ̅   = ʹ,͸Ͳ. 
 
ɉɪɢ       = ͳͶͳʹ͸,Ͷ:   ⋅ ̅    = Ͳ,ͳͳ;  ⋅ ̅   = Ͷ,ʹ. 
 
Ȼɟɪɭɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɫɨɬɵ 
ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
  ̅ = Ͳ,ͲͶ ⋅     = Ͳ,ͲͶ ⋅ ͳͷ ͻ,ͺͳ = Ͳ,ͻʹ ; 
  ̅ = ʹ,͸Ͳ ⋅    = ʹ,͸Ͳ ⋅ ͳͷͻ,ͺͳ = ͵,ͻͺ    
 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  ̅ =   ̅ ʹ = ͻ,ͺͳ  ͵,ͻͺ ʹ  ͵,ͳͶ = ʹͶ,͹   
 
ɍɫɥɨɜɢɟ d > 0,5   ̅ , 46,5 ɦ > 0,5⋅24,7 = 12,35 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
    =  ̅ ⋅   = Ͳ,ͻʹ ⋅ ʹ,ͳʹ = ͳ,ͻͷ ; 
        =  (     ) = ʹ,ͳʹ  
 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
 ∇   = ∇         = ͸ͶͲ  ʹ,ͻ  Ͳ,ͺ = ͸Ͷ͵,͹ ; 
 ∇   = ∇         = ͸Ͷͳ,ͷ  ͳ,ͻͷ  Ͳ,ͺ = ͸ͶͶ,ʹͷ ; 
 
ɉɪɢɧɢɦɚɟɬɫɹ ∇   = ͸ͶͶ,ʹͷ   
 
4.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 




𝑄    = 𝑄        𝑄                   (4.3) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
 𝑄   = ሺ    ͳሻ  𝑄  = ሺʹ  ͳሻ  ͵ʹͲ = ͵ʹͲ   ; 
 𝑄    = ͳͷͶ͵  ͵ʹͲ = ͳʹʹ͵      
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
      = ͳ,ʹͷ        ;                (4.4) 
 
ɝɞɟ qɪɢɫɛ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ. 
       =                         (4.5) 
 
ɝɞɟ υɧ – ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɜɢɞɚ ɝɪɭɧɬɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɚ ɪɢɫɛɟɪɦɚ (ɞɧɨ ɪɟɤɢ ɫɤɚɥɶɧɨɟ - ɝɪɚɧɢɬ); ɞɥɹ 
ɝɪɚɧɢɬɚ: υɧ = 5,0 ɦ/ɫ; 
hɇȻ – ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q = f(H), ∇ɍɇȻ = 559,00 ɦ. 
    = ∇    ∇   = ͷͷͻ  ͷͶ͹ = ͳʹ ; 
       = ͷ,Ͳ  ͳʹ = ͸Ͳ     ; 
 
Ɍɨɝɞɚ: 
      = ͳ,ʹͷ ⋅ ͸Ͳ = ͹ͷ       
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
  = 𝑄         = ͳʹʹ͵͹ͷ = ͳ͸,͵  ͳ͹   
 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ: 
  =  ⋅                     (4.6) 
 
ɝɞɟ n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
b – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ. 




 = ͳ͹ͳͲ = ͳ,͹  ʹ    
 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɚ: 
  = ʹ ⋅ ͳͲ = ʹͲ   
 
4.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨ ɮɨɪɦɭɥɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ 
ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬɨ ɟɫɬɶ ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 
    = (       ⋅ ⋅√  )  ⁄                  (4.7) 
 
ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49. 
    = ( ͳʹʹ͵Ͳ,Ͷͻ ⋅ ʹͲ ⋅ √ʹ  ͻ,ͺͳ)  ⁄ = ͻ,ʹ͸   
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, ɪɚɜɟɧ: 
    = (       ⋅ ⋅  ⋅ ⋅√  )  ⁄                 (4.8) 
 
ɝɞɟ⋅   – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 
n – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ     
n = 1. 
  = ͳ  Ͳ,ʹ ⋅   ሺ   ሻ⋅    ⋅                    (4.9) 
 
ɝɞɟ    = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ (ɩɨɥɭɤɪɭɝɥɵɣ).  = Ͳ,͹   ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɪɭɝɥɺɧɧɵɟ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɺɛɪɚ ɭɫɬɨɹ. 




   = ( ͳʹʹ͵Ͳ,Ͷͻ ⋅ Ͳ,ͺͻͶ ⋅ ͳ ⋅ ʹͲ ⋅ √ʹ ⋅ ͻ,ͺͳ)  ⁄ = ͻ,ͻͺ   
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ   Ͷ  , ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɤɨɬɨɪɨɝɨ ɩɨɥɧɵɣ ɧɚɩɨɪ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ  =   . 
  = ሺ∇    ∇   ሻ ⋅ ሾሺ  ሺ  ͳሻ ⋅   ሻሿ;          (4.10) 
 
ɝɞɟ  ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ;   = ͵   ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ሾ       Ͷ ͵ ͳሿ. 
  = ሺ͸ͶͲ  ͷͶ͹ሻ ⋅ ሺʹͲ  ሺʹ  ͳሻ ⋅ ͵ሻ = ʹͳ͵ͻ  ; 
 Ͷ  = Ͷ ⋅ ሾ  ሺ  ͳሻ ⋅   ሿ ⋅  = Ͷ ⋅ ሾʹͲ  ሺʹ  ͳሻ ⋅ ͵ሿ ⋅ ͻ,ͻͺ = ͻͳͺ,ͳ͸    
 
ɍɫɥɨɜɢɟ  Ͷ   ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ  =    = ͻ,ͻͺ   Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɛɥɢɠɚɣɲɟɝɨ 
ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
      = ͳͲ   
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇  = ∇         = ͸ͶͲ  ͳͲ = ͸͵Ͳ   
 
4.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
       = (      ⋅ ⋅√  )  ⁄ ;             (4.11) 
 
ɝɞɟ 𝑄     ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ:  
 𝑄   =             𝑄    𝑄 ;            (4.12) 
 
ɝɞɟ             – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ,        
ɪ = 0,01%; 
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𝑄   ɪɚɫɯɨɞɵ ɱɟɪɟɡ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ; 𝑄 = Ͳ  
 𝑄   = ͳ͹͵͸  ͵ʹͲ  Ͳ = ͳͶͳ͸       
 
Ɍɨɝɞɚ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
       = ( ͳͶͳ͸Ͳ,Ͷͻ ⋅ ʹͲ ⋅ √ʹ ⋅ ͻ,ͺͳ)  ⁄ = ͳͲ,ʹͳ    
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 
       = (      ⋅ ⋅  ⋅ ⋅√  )  ⁄ ;             (4.13) 
  = ͳ  Ͳ,ʹ  Ͳ,͹  ሺʹ  ͳሻ ⋅ Ͳ,Ͷͷʹ ⋅ ͳͲ,ʹͳͳͲ = Ͳ,ͺͺ͵; 
       = ( ͳͶͳ͸Ͳ,Ͷͻ ⋅ Ͳ,ͺͺ͵ ⋅ ͳ ⋅ ʹͲ ⋅ √ʹ ⋅ ͻ,ͺͳ)  ⁄ = ͳͳ,ͳͲ    
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
     =                                    (4.14) 
 
ɝɞɟ    ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ: 
   = 𝑄     = ͳͶͳ͸ʹͳ͹Ͷ = Ͳ,͸ͷ   ; 
  = ሺ∇    ∇   ሻ  ሾ  ሺ  ͳሻ    ሿ = ʹͳ͹Ͷ  ; 
     = ͳͳ,ͳͲ  ͳ,ͳ  Ͳ,͸ͷ ʹ  ͻ,ͺͳ = ͳͳ,Ͳ͹   
 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ∇       ɪɚɜɧɚ: 
 ∇      = ∇       ;             (4.15) 
 ∇      = ͸͵Ͳ  ͳͳ,Ͳ͹ = ͸Ͷͳ,ͷ   
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Ɋɚɫɱɟɬɧɚɹ Ɏɉɍ ɪɚɜɧɚ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Ɏɉɍ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ 
ɤɨɪɪɟɤɬɢɪɨɜɤɟ. 
 
4.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ (ɪɢɫɭɧɨɤ 4.1).  Ɋɚɫɱɟɬɵ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 - ɉɪɢɜɟɞɺɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
№ ɬɨɱɤɢ X, ɦ. Y, ɦ. № ɬɨɱɤɢ X, ɦ. Y, ɦ. 
1 0,00 1,26 15 14,00 6,61 
2 1,00 0,04 16 15,00 7,64 
3 2,00 0,07 17 20,00 12,35 
4 3,00 0,00 18 22,00 15,08 
5 4,00 0,06 19 24,00 18,94 
6 5,00 0,27 20 26,00 21,22 
7 6,00 0,60 21 28,00 24,62 
8 7,00 1,00 22 30,00 28,24 
9 8,00 1,46 23 32,00 32,07 
10 9,00 1,98 24 34,00 36,09 
11 10,00 2,56 25 36,00 40,31 
12 11,00 3,21 26 37,00 42,49 
13 12,00 3,94 27 39,00 46,98 
14 13,00 4,75 28 40,00 49,30 
 
 Ɋɢɫɭɧɨɤ 4.1 - Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩ Ⱥ. 
 
Ɋɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɫ ɜɨɞɨɛɨɟɦ: 












ɝɞɟ ɇ - ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ; Р  - ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 
 Р = ∇   ∇   ;              (4.17) 
  = Ͳ,Ͷ  ሾͳͲ  ሺ͸͵Ͳ  ͷͶ͹ሻሿ = ͵͹,ʹ   
 
4.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
    = √  ⋅   ሾ  ሺ   ሻ   ሿ    ;             (4.18) 
    = √ ͳ,ͳ ⋅ ͳʹʹ͵ ሾʹͲ  ሺʹ  ͳሻ  ͵ሿ  ͻ,ͺͳ = ͸,ͺʹ   
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
   =      ; ɩɪɢ   =      Ɍɨɝɞɚ:   =         
 
ɝɞɟ     ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
   = ∇   ∇   = ͸͵Ͳ  ͷͶ͹ = ͺ͵ ; 
   =       = ͺ͵  ͳͲ = ͻ͵   
 
ɉɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
   =      = ͻ͵͸,ͺʹ = ͳ͵,͸͵ͻ  
 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ. Ⱦ. ɩɨ  
 
= 0,9 ɢ   = ͳ͵,͸͵ͻ ɨɩɪɟɞɟɥɹɸɬɫɹ: ξɫ = 
0,212 ɢ ξ’’c = 2,95. ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
   , =       = Ͳ,ʹͳʹ  ͸,ͺʹ = ͳ,Ͷͷ ; 
   ,, =   ,,     = ʹ,ͻͷ  ͸,ͺʹ = ʹͲ,ͳʹ   
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Ɍɚɤ ɤɚɤ   ,, = ʹͲ,ͳʹ     = ͳʹ , ɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɫɨɩɪɹɠɟɧɢɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ, 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. 
 
4.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
  =       ሺ      ሻ              (4.19) 
        - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ  .     – ɩɟɪɟɩɚɞ ɧɚ ɜɨɞɨɛɨɣɧɨɦ ɭɫɬɭɩɟ ɫ ɭɱɺɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɯɨɞɚ    . ȼɵɯɨɞɧɚɹ ɱɚɫɬɶ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɪɚɛɨɬɚɟɬ ɤɚɤ ɩɨɞɬɨɩɥɟɧɧɵɣ 
ɜɨɞɨɫɥɢɜ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ. 
   =       (                     )             (4.20) 
 
ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɪɚɜɧɵɣ 1,1. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
  = 𝑄   ሺ  ͳሻ    = ͳʹʹ͵ʹͲ  ሺʹ  ͳሻ  ͵ = ͷ͵,ͳ͹    ⁄   
        – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ   = Ͳ,ͻͷ. 
   = ͷ͵,ͳ͹ ʹ  ͻ,ͺͳ ⋅ ( ͳͲ,ͻͷ  ͳʹ  ͳ,ͳͳ,ͳ  ʹͲ,ͳʹ ) = Ͳ,ͻͳ ; 
  = ͳ,ͳ  ʹͲ,ͳʹ  ሺͳʹ  Ͳ,ͻͳሻ = ͻ,ʹʹ   
 
ȼɬɨɪɨɟ ɩɪɢɛɥɢɠɟɧɢɟ: 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
    =         = ͳͲ  ͺ͵  ͻ,ʹʹ = ͳͲʹ,ʹʹ   
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
    =       = ͳͲʹ,ʹʹ͸,ͺʹ = ͳͶ,ͻͻ  
 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. ɩɪɢ   = ͳͶ,ͻͻ ɢ   = Ͳ,ͻͷ   
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  = Ͳ,ʹͳͳ       = ʹ,ͻ͹Ͳ  
 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
   , =       = Ͳ,ʹͳͳ  ͸,ͺʹ = ͳ,ͶͶ ; 
   ,, =   ,,     = ʹ,ͻ͹Ͳ  ͸,ͺʹ = ʹͲ,ʹͷ ; 
   = ͷ͵,ͳ͹ ʹ  ͻ,ͺͳ  ( ͳͲ,ͻͷ  ͳʹ  ͳ,ͳͳ,ͳ  ʹͲ,ʹͷ ) = Ͳ,ͻʹ ; 
  = ͳ,ͳ  ʹͲ,ʹͷ  ሺͳʹ  Ͳ,ͻʹሻ = ͻ,͵͸   
 
ɉɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜɨ ɜɬɨɪɨɦ ɢ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 2%, ɩɪɢɧɢɦɚɟɬɫɹ: 
  = ͻ,ͶͲ   
 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 
  =       = ͷͶ͹  ͻ,ͶͲ = ͷ͵͹,͸   
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɩɪɢ ɧɚɥɢɱɢɢ ɝɚɫɢɬɟɥɟɣ: 
   = ሺͲ,͹ͷ  ͳ,Ͳሻ                    (4.21) 
 
ɝɞɟ      ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
    = ʹ,ͷ  ሺͳ,ͻ    ,,    , ሻ = ʹ,ͷ  ሺͳ,ͻ  ʹͲ,ʹͷ  ͳ,ͶͶሻ = ͻʹ,ͷͻ ; 
   = ͳ     = ͻʹ,ͷͻ  ͻʹ,͸   
 
4.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
4.4.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 
ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
   = Ͳ,ͳͷ      √  , ;              (4.22) 
 
ɝɞɟ:      ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
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  , = ͳ,ͶͶ   
    =    , = ͷ͵,ͳ͹ͳ,ͶͶ = ͵͸,ͻʹ   ; 
   = Ͳ,ͳͷ  ͵͸,ͻʹ  √ͳ,ͶͶ = ͸,͸ͷ   
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
 ∑       ∑                           (4.23) 
 
ɝɞɟ: ∑𝑊    ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; ∑𝑊     ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ;      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ    = Ͳ,ͻͷ;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ    = ͳ;     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ I ɤɥɚɫɫɚ   = ͳ,ʹͷ  Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ    ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. ɍɞɟɪɠɢɜɚɸɳɢɟ ɫɢɥɵ: 
 
 ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
    = ሺ     ሻ            ;            (4.24) 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ   = Ͳ,ͻͷ                  ,                              
    = ሺʹ,Ͷ  ͳ,Ͳሻ  ͻ,ͺͳ  ͻʹ,͸  ͸,͸ͷ  Ͳ,ͻͷ = ͺͲ͵Ͷ,Ͷ     
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ: 
 Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
 𝑊 =            Ͳ,͹  ሺ  ,,    , ሻ    ;           (4.25) 
 




𝑊 = ͳʹ  ͳ,Ͳ  ͻʹ,͸  ͻ,ͺͳ  Ͳ,͹  ሺʹͲ,ʹͷ  ͳ,ͶͶሻ  ͳ = ͷͻͺͲ,ͷ     
 
 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 𝑊 =            Ͳ,Ͳͷ  ሺ    ,,ሻ    ;           (4.26) 
 
ɝɞɟ    ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ   . 
  = ∇      = ͸ͶͲ  ͷ͵͹,͸ = ͳͲʹ,Ͷ ; 
 𝑊 = ͳʹ  ͳ  ͻʹ,͸  ͻ,ͺͳ  Ͳ,Ͳͷ  ሺͳͲʹ,Ͷ  ʹͲ,ʹͷሻ  ͳ = ͳͺ͸ͷ,͸     
 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
 𝑊 =                ;             (4.27) 
 
ɝɞɟ  = Ͳ,Ͳ͸;  =   = ͸,͸ͷ   
 𝑊 = Ͳ,Ͳ͸  ͵͸,ͻʹ ʹ  ͸,͸ͷ  ͳ = ʹ͹ͳ,ͻ      
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɩɥɢɬɵ: 
        (𝑊  𝑊  𝑊 )     = ͺͲ͵Ͷ,Ͷ  Ͳ,ͻͷሺͷͻͺͲ,ͷ  ͳͺ͸ͷ,͸  ʹ͹ͳ,ͻሻ  ͳ = Ͳ,ͻͶ  
 
ɉɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɟɧɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɭɠɧɨ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɩɥɢɬɵ ɜɨɞɨɛɨɹ. 
ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
        = {[(        )    ]   }   ;            (4.28) 
        = ሼሾሺͷͻͺͲ,ͷ  ͳͺ͸ͷ,͸  ʹ͹ͳ,ͻሻ  ͳሿ  ͳ,ʹͷሽͲ,ͻͷ = ͳͲ͸ͺͳ,ͷͺ     
 




  =        ሺ     ሻ         = ͳͲ͸ͺͳ,ͷͺ ሺʹ,Ͷ  ͳሻ  ͻ,ͺͳ  ͻʹ,͸  Ͳ,ͻͷ = ͺ,ͺͶ   
 
4.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 
ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 
 ɨɬɫɭɬɫɬɜɢɸ, ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
 ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇   = ∇         ሺʹ  ͵ሻ;            (4.29) 
 
ɝɞɟ ሺʹ  ͵ሻ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɭɞɚɥɹɟɦɨɝɨ 
ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ. 
 ∇   = ͷͶ͹  ͻ,Ͷ  ͺ,ͺͶ  ʹ,ͷ = ͷʹ͸,͵   
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
  = ∇    ∇   = ͸ͶͲ  ͷʹ͸,͵ = ͳͳ͵,͹   
 
ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ     = Ͳ,ͺ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɢ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ  
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 




Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɨɣ ɞɥɹ ɪɚɛɨɱɢɯ, ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ. 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɢ ɪɚɡɪɟɡɚɟɬɫɹ ɫɤɜɨɡɧɵɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨ - ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ. 
ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ b = ͳͲ ɦ. ɫɨɝɥɚɫɧɨ ɪɟɞɚɤɰɢɢ Ȼɟɪɟɡɢɧɫɤɨɝɨ Ⱥ. Ɋ. 
ɬɨɥɳɢɧɚ ɧɟɪɚɡɪɟɡɚɧɧɨɝɨ ɛɵɤɚ ɫɨɫɬɚɜɢɬ: 




Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɚɧɧɨɝɨ ɛɵɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ: 
   =     Ͳ,ͷ = ʹ,ͷ  Ͳ,ͷ = ͵ ; 
 
Ȼɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 10 ɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɩɭɫɤɚ ɬɪɚɧɫɩɨɪɬɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ    = Ͳ,ͷ  ɦ. 
ɉɚɡɵ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɫɩɨɥɚɝɚɸɬ ɨɛɵɱɧɨ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. 
ɒɢɪɢɧɚ ɩɚɡɨɜ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ: 
  = (ͳ͹  ͳͳͲ)   = ͳͳͲ  ͳͲ = ͳ   
 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ: 
  =  ʹ = ͳʹ = Ͳ,ͷ   
 
ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɸɬ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ   =1,5 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ (ɪɢɫ.4.1). 
ɒɢɪɢɧɚ ɦɟɠɞɭ ɪɚɛɨɱɢɦɢ ɡɚɬɜɨɪɚɦɢ    ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ    ͳ  ͳ,ͷ , ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟɬ   = ʹ   Ⱦɥɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ 25 ɦ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɟɡɞɚ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɪɚɡɦɟɳɟɧɢɹ ɞɜɭɫɬɨɪɨɧɧɟɣ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ II ɤɚɬɟɝɨɪɢɢ. ɒɢɪɢɧɚ ɨɞɧɨɣ 
ɩɨɥɨɫɵ ɫɨɫɬɚɜɥɹɟɬ 3, 75 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇  = ∇   Ͳ,͸   = ͸͵Ͳ  ͳ,͸  ͳͲ = ͸Ͷ͸   
 




ɍɫɬɨɣ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɞɚɧɢɟ Ƚɗɋ. 
Ɍɨɥɳɢɧɚ ɭɫɬɨɹ ɫɨɫɬɚɜɥɹɟɬ: 




Ƚɪɚɧɶ ɭɫɬɨɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɵɲɟ ɫɜɨɛɨɞɧɨɣ ɫɬɪɭɢ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɟ ͳ,ͷ   
ɍɫɬɨɣ ɜ ɫɬɨɪɨɧɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ ɞɥɢɧɭ ɜɨɞɨɛɨɹ 92,6 ɦ. 
Ɉɛɳɚɹ ɞɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ  = ʹʹ͵,͸   
 
4.5.4 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
Ɍɟɥɨ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɪɚɡɪɟɡɚɟɬɫɹ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɢ 
ɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ: 
     =     = ͳͲ  ͵ = ͳ͵,Ͳ   
 
ɝɞɟ                            ;     ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɐɢɩɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɜ ɫɭɪɨɜɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɬɨ ɬɟɥɨ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɪɚɡɪɟɡɚɟɬɫɹ ɧɚ 4 ɫɬɨɥɛɚ, 
ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟ ɛɟɬɨɧɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ, ɲɢɪɢɧɨɣ 
22,75 ɦ. 
 
4.5.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ, ɩɨɩɟɪɟɱɧɵɟ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɢ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ 
ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ 
ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
ɉɪɨɞɨɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ͷʹ͸,͵   ɋɦɨɬɪɨɜɵɟ ɩɨɩɟɪɟɱɧɵɟ ɢ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ ∇͸Ͳ͹,Ͷ; ∇ͷͺͶ,ͻ; ∇ͷ͸ʹ,Ͷ; ∇ͷ͵ͻ,ͻ   
ɒɢɪɢɧɚ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɨɫɬɚɜɥɹɟɬ 2,5 ɦ, ɚ ɜɵɫɨɬɚ 2,5 ɦ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
4.5.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɤɜɚɠɢɧɵ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɫɨɫɬɚɜɥɹɟɬ 20 ɫɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ    , ɚ ɬɚɤ ɠɟ ɞɨ 





            , ;               (4.30) 
 
ɝɞɟ    ɧɚɩɨɪ ɧɚ ɪɚɫɱɟɬɧɨɦ ɫɟɱɟɧɢɢ;   = ͳ,ʹͷ   ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;    , = ʹͷ   ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, 
ɦɚɪɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ȼ20  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ ∇͸Ͳ͹,Ͷ 
ɦ: 
   = ሺ∇    ∇͸Ͳ͹,Ͷሻ = ͵ʹ,͸ ; 
             , = ͵ʹ,͸  ͳ,ʹͷʹͷ = ͳ,͸   
 
ɂɡ ɭɫɥɨɜɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ 
ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ ∇͸Ͳ͹,Ͷ   2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ ∇ͷ͸ʹ,Ͷ 
ɦ: 
   = ሺ∇    ∇ͷ͸ʹ,Ͷሻ = ͹͹,͸ ; 
             , = ͹͹,͸  ͳ,ʹͷʹͷ = ͵,ͺͺ  ͵,ͻ   
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ ∇ͷ͵ͻ,ͻ 
ɦ: 
   = ሺ∇    ∇ͷ͵ͻ,ͻሻ = ͳͲͲ,ͳ ; 
             , = ͳͲͲ,ͳ  ͳ,ʹͷʹͷ = ͷ,ͲͲ   
 
4.6 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
4.6.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
   = Ͳ,ͳ     = Ͳ,ͳ  ͻͳ,Ͳ = ͻ,ͳ   
 
ɝɞɟ    = ͻͳ,Ͳ   ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧ. 
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Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
     = ሺͲ,ͷ  Ͳ,ͺሻ      ;             (4.31) 
     = ∇    ∇      ;             (4.32) 
 
ɝɞɟ ∇        ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ 𝑄 = ͹Ͳ      , ∇      = ͷͶͺ,ʹ   
     = ͸ͶͲ  ͷͶͺ,ʹ = ͻͳ,ͺ ; 
     = ∇    ∇                    (4.33) 
 
ɝɞɟ ∇        ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 𝑄 = ͳ͹͵͸      , ∇      = ͷͷͻ,͹   
     = ͸Ͷͳ,ͷ  ͷͷͻ,͹ = ͺͳ,ͺ   
 
ɉɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɩɪɢ ɇɉɍ. 
     = Ͳ,ͷ      = Ͳ,ͷ  ͻͳ,ͺ = Ͷͷ,ͻ ; 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                               (4.34) 
 
ɝɞɟ    ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɡɚɜɟɫɵ; 
 ɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɣ 1,25;  
Iɫr - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɪɚɜɧɵɣ Iɫr=15;   =       ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
   = Ͳ,͸    ;               (4.35) 
   = Ͳ,͸  ͻͳ,ͺ = ͷͷ,ͳ   
      ͷͷ,ͳ  ͳ,ʹͷͳͷ = Ͷ,͸   
 
Ɂɚɜɟɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɯɪɹɞɧɨɣ ɫ ɲɚɝɨɦ ɫɤɜɚɠɢɧ ɜ ɪɹɞɭ 3,0 ɦ. 




4.7 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
4.7.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ 
ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɚɯ ɧɚ ɡɚɜɟɫɟ ɢ 
ɞɪɟɧɚɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 - Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ ɢ 
ɞɪɟɧɚɠɟ ɩɪɢ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɩɥɨɬɢɧɭ 
ȼɢɞɵ ɩɥɨɬɢɧ 
Ɉɫɧɨɜɧɵɟ ɢ ɨɫɨɛɵɟ ɩɪɢ Ɏɉɍ ɢ ɧɨɪɦɚɥɶɧɨɣ 
ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ 





Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɛɟɡ 
ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ: Нas/Нd Нdr/Нd Нdr/Нd 
I ɤɥɚɫɫ 0,40 0,20 0,20 
II ɤɥɚɫɫ 0,40 0,15 0,15 
III ɢ IV ɤɥɚɫɫ 0,30 0,05 0,05 
Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ I - ɝɨ ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ: 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɫɥɭɱɚɹ: 
 
ɇas / ɇd=0,40; 
 
ɇdr / ɇd=0,20; 
   = ∇    ∇      = ͸ͶͲ  ͷͶͺ,ʹ = ͻͳ,ͺ ; 
    = Ͳ,Ͷ    = Ͳ,Ͷ  ͻͳ,ͺ = ͵͸,͹ʹ ; 
    = Ͳ,ʹ    = Ͳ,ʹ  ͻͳ,ͺ = ͳͺ,͵͸ ; 
 𝑊 = Ͳ,ͷ       ሾ   ሺ      ሻ     ሺ       ሻ  ሺ       ሻ     ሿ.(4.36) 
 
ɝɞɟ    = ͻ,ͳ   ɪɚɫɫɬɨɹɧɢɟ ɨ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ.   = ͸   ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ. 




ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ ɬɨɱɤɢ Ɉ: 
    = ʹ͵,ͳʹ   
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Нas/Нd=0,40; Нdr/Нd=0,20; 
   = ∇    ∇      = ͸Ͷͳ,ͷ  ͷͷͻ,͹ = ͺͳ,ͺͲ ; 
    =    Ͳ,Ͷ = ͺͳ,ͺͲ  Ͳ,Ͷ = ͵ʹ,͹ʹ ; 
    =    Ͳ,ʹ = ͺͳ,ͺͲ  Ͳ,ʹ = ͳ͸,͵͸ ; 
 𝑊  = Ͳ,ͷ       ሾ   ሺ      ሻ     ሺ       ሻ  ሺ       ሻ     ሿ= ͳʹ͸Ͷ͸,͹Ͷ     
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ ɬɨɱɤɢ Ɉ: 
    = ʹ͵,ͳ   
 
4.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
4.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
4.8.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɚ 
 
ȼɟɫ 1 ɩ. ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
    =    ⋅  ⋅       = ͷͷͺͻ,͸ͺ ⋅ ͳͲ ⋅ ʹ͵,ͷͶͳͲ  ͵ = ͳͲͳʹͳ͸,ʹͲ       
 
ɝɞɟ    = ͷͷͺͻ,͸ͺ    ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ;  = ͳͲ   ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;   = ͵   ɬɨɥɳɢɧɚ ɛɵɤɚ;   = ʹ͵,ͷͶ        ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 




ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 
   =   ⋅   ⋅       = ͷͻͺͻ,͸ͺ ⋅ ͵ ⋅ ʹ͵,ͷͶͳͲ  ͵ = ͵ʹͷ͵͹,͹ͺ       
 
ɝɞɟ   = ͷͻͺͻ,͸ͺ                                      ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɛɵɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
    = ͳ͹,ͷ͸   
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ 
 𝑄 = Ͳ,Ͳͷͷ    √   ;              (4.37) 
 
ɝɞɟ f – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
  = ሺ∇    ∇   Ͳ,ͷሻ  ሺ  ʹ   ሻ;           (4.38) 
 
ɝɞɟ  = Ͳ,ͷ   ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ. 
  = ሺ͸Ͷͳ,ͷ  ͸͵Ͳ  Ͳ,ͷሻ  ሺͳͲ  ʹ  Ͳ,ͷሻ = ͳ͵ʹ   ; 
 𝑄 = Ͳ,Ͳͷͷ ⋅ ͳ͵ʹ ⋅ √ͳ͵ʹ ⋅ ͻ,ͺͳ = ͺͳͺ,ʹ͸      
 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1ɩ. ɦ: 
 𝑄     = 𝑄     = ͺͳͺ,ʹ͸ͳͲ  ͵ = ͸ʹ,ͻͶ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ: 
        = Ͷ͵,͹͵   
 
4.8.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
1. ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
   = ሺ∇    ∇   ሻ ʹ      = ሺ͸ͶͲ  ͷʹ͸,͵ሻ ʹ  ͳ  ͻ,ͺͳ = ͸͵ͶͳͲ,͵ʹ       
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ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
    = ͵͹,ͻ   
 
2. ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
   = ሺ∇       ∇   ሻ ʹ      = ሺͷͶͺ,ʹ  ͷʹ͸,͵ሻ ʹ  ͳ  ͻ,ͺͳ = ʹ͵ͷʹ,ͷͲ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
    = ͻ,ͳ͹   
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 𝑊 =                       (4.39) 
 
ɝɞɟ    ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 𝑊 = ʹʹͲ,ͲͲ  ͳ  ͻ,ͺͳ = ʹͳͷͺ,ʹ       
 
ɉɥɟɱɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
    = ͵͹,Ͷʹ   
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɡɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
3. ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
    = ሺ∇    ∇   ሻ ʹ      = ሺ͸Ͷͳ,ͷ  ͷʹ͸,͵ሻ ʹ  ͳ  ͻ,ͺͳ = ͸ͷͲͻͶ,Ͷͷ         
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
     = ͵ͺ,Ͷ   
 




   = ሺ∇       ∇   ሻ ʹ      = ሺͷͷͻ,͹  ͷʹ͸,͵ሻ ʹ  ͳ  ͻ,ͺͳ = ͷͶ͹ͳ,ͺʹ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
     = ͳͳ,ͳ͵   
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 𝑊  =       = ͵͸ʹ,͹͸  ͳ  ͻ,ͺͳ = ͵ͷͷͺ,͸͹       
 
ɉɥɟɱɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
     = ͵ͷ,ͺͳ   
 
4.8.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
 𝑊   =        ሺ∇       ∇   ሻ;           (4.40) 
 𝑊   = ͳ  ͻ,ͺͳ ⋅ ͻͳ,Ͳ  ሺͷͶͺ,ʹ  ͷʹ͸,͵ሻ = ͳͻͷͷͲ,͵ͷ       
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
 𝑊    =        ሺ∇       ∇   ሻ;           (4.41) 
 𝑊    = ͳ  ͻ,ͺͳ ⋅ ͻͳ,Ͳ  ሺͷͷͻ,͹  ͷʹ͸,͵ሻ = ʹͻͺͳ͸,ͷͳ       
 
4.8.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ 
ɪɚɡɞɟɥɟ 4.7.1: 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 𝑊 = ͳͶͳͻʹ,͹ͻ        
 




𝑊  = ͳʹ͸Ͷʹ,͹Ͷ        
 
4.8.6 Ⱦɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
   =             ቀͶͷ     ቁ ;            (4.42) 
 
ɝɞɟ hɧ =3 - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 350. ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɵɯ ɧɚɧɨɫɨɜ: 
      =    ሺͳ    ሻ    ;             (4.43) 
 
ɝɞɟ γɧ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ (ɝɪɚɜɢɣɧɨ – ɩɟɫɱɚɧɵɯ) 19,0 ɤɇ/ɦ3;    – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ,   = Ͳ,͵   
      = ͳͻ,Ͳ  ሺͳ  Ͳ,͵ሻ  ͳͲ,Ͳ = ͳʹ,Ͳ      ; 
   = ͳʹ,Ͳ ⋅ ͵ ⋅    ሺͶͷ  ͵ͷͼ ʹሻ = ͻ,͹͸       ; 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
   = ሺ     ሻʹ = ሺͻ,͹͸  ͵ሻʹ = ͳͶ,͸Ͷ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ: 
    = ʹͳ,͹   
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ (ɤɚɦɟɧɶ), 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɫɥɨɸ ɧɚɧɨɫɨɜ   , ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ: 
     =          ቀͶͷ      ቁ ;             (4.44) 




    = ͳʹ,Ͳ  ͵     ቆͶͷ  Ͷͷ ʹ ቇ = ͸,ͳͺ         
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ    , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ 
ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
      = [ሺ        ሻ  (          )]     ቀͶͷ      ቁ ;         (4.45) 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
       =     ሺͳ    ሻ    ;             (4.46) 
 
ɝɞɟ    = ʹ͵,ͷ        ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ;   = Ͳ,ʹͷ   ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ;    = ʹͲ,͹    ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ;    = Ͷͷͼ  ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ;    – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
    = ∇    ∇   = ͷͶ͹,Ͳ  ͷʹ͸,͵ = ʹͲ,͹ ; 
       = ʹ͵,ͷ  ሺͳ  Ͳ,ʹͷሻ  ͳ  ͻ,ͺͳ = ͳ͸,Ͳ      ; 
      = ሾሺͳʹ,Ͳ  ͵ሻ  ሺͳ͸,Ͳ  ʹͲ,͹ሻሿ     (Ͷͷ  Ͷͷʹ) = ͸͵,Ͳ        
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
   =           ʹ     = ͸͵,Ͳ  ͸,ͳͺʹ  ʹͲ,͹ = ͹ͳ͸,Ͳͳ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
    = ͹,ͷʹ   
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ɩɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ: 




ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɛɟɬɨɧɚ: 
        =        = ʹͶ  ͳͲ = ͳͶ      ; 
     = ͳͶ ⋅ ͺ,ͺͶ     ሺͶͷ  Ͷͷ ʹሻ = ͹ʹͳ,͵͵      ; 
 
 ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
      = [ሺ           ሻ  (          )]     ቀͶͷ      ቁ ;         (4.48) 
 
ɝɞɟ    = ͺ,ͺͶ   ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ;    = ʹ,ͷ   ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɨɬ ɧɢɡɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɞɨ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ;         ɢ        – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɛɟɬɨɧɚ ɢ ɝɪɭɧɬɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
      = ሾሺͳͶ  ͺ,ͺͶሻ  ሺͳ͸,Ͳ  ʹ,ͷሻሿ     (Ͷͷ  Ͷͷʹ) = ͻͷͶ,Ͷ͸        
 
ɉɚɫɫɢɜɧɨɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 1ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɟ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
    =           ʹ     = ͹ʹͳ,͵͵  ͻͷͶ,Ͷ͸ʹ  ʹ = ͳ͸͹ͷ,͹ͻ       
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 
     = Ͳ,ͻ͸   
 
4.8.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 𝑊    = Ͳ,ͷ         ቀ ̅      ቁ             (4.49) 
 
ɝɞɟ  ̅                     ;                        ;  ̅ =                     ;    = ʹ,ͻ               ͳ                  
   =        ̅ = ͵,ͳͶ ⋅ ʹ,ͻ ͵Ͷ,Ͳ͹ = Ͳ,͹͹ ; 
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𝑊    = Ͳ,ͷ         ቀ ̅      ቁ ;            (4.50) 
 𝑊    = Ͳ,ͷ  ͳͲ  ʹ,ͻ  (͵Ͷ,Ͳ͹͵,ͳͶ  Ͳ,͹͹ʹ ) = ͳ͸ʹ,ͻͳ     
 
ɉɥɟɱɨ ɫɢɥɵ 𝑊     ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
   =  ̅ ʹ    ͵ͺ     = ͵Ͷ,Ͳ͹ʹ  ͵,ͳͶ  ͵ͺ  ʹ,ͻ = Ͷ,͵Ͷ   
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
       = ͳͲ͹,ʹ͵   
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
   =        ̅ = ͵,ͳͶ ⋅ ͳ,ͻͷ ʹͶ,͹ = Ͳ,Ͷͺ ; 
 𝑊     = Ͳ,ͷ         ቀ ̅      ቁ ;            (4.51) 
 𝑊     = Ͳ,ͷ  ͳͲ  ͳ,ͻͷ  (ʹͶ,͹͵,ͳͶ  Ͳ,Ͷͺʹ ) = ͹ͻ,ͲͶ   ; 
   =  ̅ ʹ    ͵ͺ     = ʹͶ,͹ʹ  ͵,ͳͶ  ͵ͺ  ͳ,ͻͷ = ʹ,ʹͲ   
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
        = ͳͳͲ,͹ʹ   
 
4.8.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ « » ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ 
ɡɧɚɤɨɦ «+». 













Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ  
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ ɋɢɥɚ, ɤɇ 
ɉɥɟɱɨ, 
ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
1 2 3 4 5 6 7 8 9 
Ɍɜ 1  63410,32 37,9 2403251,13 65094,45 38,4 2499626,88 
Ɍɧ 1  2359,5 -9,17 -21636,62 5471,82 -11,3 -61831,57 
Gɩɥ 0,95  96153,39 -14,03 -1349032,06 96153,39 -14,03 -1349032,06 
Gɛ 0,95  30910,89 -17,56 -542795,23 30910,89 -17,56 -542795,23 
Wɜɡɜ 1 ↑ 19550,35 0 0 29816,51 0 0 
Wɮ 1 ↑ 14192,79 23,12 328137,30 12646,74 23,1 292139,69 
ȿɧ 1,2  17,57 21,7 381,27 17,57 21,7 381,27 
ȿɚ 1,2  859,21 7,52 6461,26 859,21 7,52 6461,26 
ȿɩ 0,8  1340,63 -0,96 -1287,00 1340,63 -0,96 -1287,00 
Wɜɨɥɧ 1  162,91 107,23 17468,84 79,04 110,72 8751,31 
Wɜ 1  2158,2 -37,42 -80759,84 3558,67 -35,81 -127435,97 
Qɡ 0,9  56,65 -43,73 -2477,30 56,65 -43,73 -2477,30 
∑W ↑ 95535,99 ↑
∑Ɇ 757711,74 722501,27 
ȼɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ. 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɧɨɪɦɚɥɶɧɵɯ, ɤɚɫɚɬɟɥɶɧɵɯ ɢ 
ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 
ɫɟɱɟɧɢɸ. 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =      ͸∑    =  ͻͷͷ͵͸,͵͵ͻͳ,Ͳ  ͸  ͹ͷ͹͹Ͳ͸,͹͸ͻͳ,Ͳ =  ͷͲͲ,ͺͷ      
 
ɝɞɟ   – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ∑  – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;    – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ). ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 




ɝɞɟ   – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;     – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;   = ͻ,ͺͳ       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
    = ∇    ∇   = ͸ͶͲ,Ͳ  ͷʹ͸,͵ = ͳͳ͵,͹   
    =  ͷͲͲ,ͺͷ  Ͳ  ͻ,ͺͳ  ͳͳ͵,͹  ͳ =  ͳͳͳͷ,Ͷ      
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
     = (         )  = ሺͻ,ͺͳ  ͳͳ͵,͹  ͷͲͲ,ͺͷሻ  Ͳ = Ͳ  
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =    ሺͳ     ሻ          ;            (4.53) 
    =  ͷͲͲ,ͺͷ  ሺͳ  Ͳ ሻ  ͻ,ͺͳ  ͳͳ͵,͹  Ͳ =  ͷͲͲ,ͺͷ ɤɉɚ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =       =  ͻ,ͺͳ  ͳͳ͵,͹ =  ͳͳͳͷ,Ͷ      
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ: 
    = ሺ     ሻ ቄ   ሾ   ʹሺ   ሻ  ͳሿ     ቂ   ʹሺ   ሻ            ቃቅ ;      (4.54) 
    = ሺͳ  Ͳሻʹ  { ͷͲͲ,ͺͷሾ   ʹሺͲ  Ͳሻ  ͳሿ  ͻ,ͺͳ  ͳͳ͵,͹  [   ʹሺͲ  Ͳሻ  ͳ  Ͳͳ  Ͳ]}=  ͷͲͲ,ͺͷ      
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =      ͸∑    =  ͻͷͷ͵͸,͵͵ͻͳ,Ͳ  ͸  ͹ͷ͹͹Ͳ͸,͹͸ͻͳ,Ͳ =  ͳͷͻͺ,ͺͷ      
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =             ሺͳ     ሻ;             (4.55) 




   =  ͳͷͻͺ,ͺͷ  Ͳ  ͻ,ͺͳ  ʹͳ,ͻ  ሺͳ  Ͳ ሻ  =  ʹͳͶ,ͺͶ       
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
     =  (         )  =  ሺͻ,ͺͳ  ʹͳ,ͻ  ͳͷͻͺ,ͺͷሻ  Ͳ = Ͳ    ; 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =    ሺͳ     ሻ          =  ͳͷͻͺ,ͺͷሺͳ  Ͳ ሻ  ͻ,ͺͳ  ʹͳ,ͻ  Ͳ =  ͳͷͻͺ,ͺͷ      
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =        =  ͻ,ͺͳ  ʹͳ,ͻ =  ʹͳͶ,ͺͶ    
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =      ͸∑    =  ͺͺʹͳ͸,͸ͻͻͳ,Ͳ  ͸  ͹ʹʹͶͻ͸,ʹͻͻͳ,Ͳ =  ͶͶͷ,ͻͷ      
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =             ሺͳ     ሻ;            (4.56) 
    = ∇    ∇      ;             (4.57) 
    = ͸Ͷͳ,ͷ  ͷʹ͸,͵ = ͳͳͷ,ʹ   
    =  ͶͶͷ,ͻͷ  Ͳ  ͻ,ͺͳ  ͳͳͷ,ʹ  ͳ =  ͳͳ͵Ͳ,ͳͳ    ; 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
     = (         )  = ሺͻ,ͺͳ  ͳͳͷ,ʹ  ͶͶͷ,ͻͷሻ  Ͳ = Ͳ; 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =    ሺͳ     ሻ          ;            (4.58) 
    =  ͶͶͷ,ͻͷ  ሺͳ  Ͳ ሻ  ͻ,ͺͳ  ͳͳͷ,ʹ  Ͳ =  ͶͶͷ,ͻͷ    ; 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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    =       =  ͻ,ͺͳ  ͳͳͷ,ʹ =  ͳͳ͵Ͳ,ͳͳ    ; 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ: 
    = ሺ     ሻ  ቄ   ሾ   ʹሺ   ሻ  ͳሿ      ቂ   ʹሺ   ሻ            ቃቅ     (4.59) 
    = ሺͳ  Ͳሻʹ  { ͶͶͷ,ͻͷሾ   ʹሺͲ  Ͳሻ  ͳሿ  ͻ,ͺͳ  ͳͳͷ,ʹ  [   ʹሺͲ  Ͳሻ  ͳ  Ͳͳ  Ͳ]}=  ͶͶͷ,ͻͷ     
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =      ͸∑    =  ͺͺʹͳ͸,͸ͻͻͳ,Ͳ  ͸  ͹ʹʹͶͻ͸,ʹͻͻͳ,Ͳ =  ͳͶͻʹ,ͻͲ    ; 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =             ሺͳ     ሻ;            (4.60) 
    = ∇       ∇   ;             (4.61) 
    = ͷͷͻ,͹  ͷʹ͸,͵ = ͵͵,Ͷ ; 
    =  ͳͶͻʹ,ͻͲ  Ͳ  ͻ,ͺͳ  ͵͵,Ͷ  ሺͳ  Ͳ ሻ =  ͵ʹ͹,͸ͷ     
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
     =  (         )  =  ሺͻ,ͺͳ  ͵͵,Ͷ  ͳͶͻʹ,ͻͲሻ  Ͳ = Ͳ      
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =    ሺͳ     ሻ          =  ͳͶͻʹ,ͻͲሺͳ  Ͳ ሻ  ͻ,ͺͳ  ͵͵,Ͷ  Ͳ = ͳͶͻʹ,ͻͲ    ; 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =       =  ͻ,ͺͳ  ͵͵,Ͷ =  ͵ʹ͹,͸ͷ    ; 
 




Ɍɚɛɥɢɰɚ 4.6 - ɇɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ     -500,85     -1598,85     -1115,4     -214,84      0      0     -500,85     -1598,85     -1115,4     -214,84     -500,85   
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ     -445,95     -1492,90     -1130,11     -327,65      0      0     -445,95     -1492,90     -1130,11     -327,65     -445,95   
 
4.8.9 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ⱦɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1.1 ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 
     |  |                      (4.62) 
 
ɝɞɟ   = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; 
     ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (   = ͳ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ; 
   = Ͳ,ͻ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ);    – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;   = ͳͳ,ͷ    – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ ȼ20; 
    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (    = 0,9 – ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;      = 1 – ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ). 




ͳ,ʹͷ  ͳ  ͳͳͳͷ,Ͷ  ͳͳͷͲͲ  Ͳ,ͻ;  
 ͳ͵ͻͶ,ʹͷ  ͳͲ͵ͷͲ  
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͳ,ʹͷ  Ͳ,ͻ  ͳͳ͵Ͳ,ͳͳ  ͳͳͷͲͲ  ͳ ; 
 ͳʹ͹ͳ,Ͷ  ͳͳͷͲͲ  
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
     Ͳ,                (4.63) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
  ͷͲͲ,ͺͷ  Ͳ  
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
  ͶͶͷ,ͻͷ  Ͳ  
 
1.2 ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 |   |  Ͳ,ʹͷ                    (4.64) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͷͲͲ,ͺͷ  Ͳ,ʹͷ  ͻ,ͺͳ  ͳͳ͵,͹; 
 ͷͲͲ,ͺͷ  ʹ͹ͺ,ͺͷ. 
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ͶͶͷ,ͻͷ  Ͳ,ʹͷ  ͻ,ͺͳ  ͳͳͷ,ʹ; 
 ͶͶͷ,ͻͷ  ʹͺʹ,ͷ͵  
 
1.3 ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
     Ͳ                  (4.65) 
 
 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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  ͷͲͲ,ͺͷ  Ͳ  
 
 ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
  ͶͶͷ,ͻͷ  Ͳ  
 
4.8.10 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
                               (4.66) 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ;     ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ). 
  = (       𝑄  𝑊  𝑊  𝑊   )                 ,       (4.67) 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ    = Ͳ,͹;   ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 
ɩ. ɦ.  =    ͳ = ͻͳ,Ͳ ; 
F - ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ. 
  =       𝑊                            (4.68) 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
  = ሺͻ͸ͳͷ͵,͵ͻ  ͵ͲͻͳͲ,ͺͻ  ͷ͸,͸ͷ  ʹͳͷͺ,ʹ  ͳͶͳͻʹ,͹ͻ  ͳͻͷͷͲ,͵ͷሻ Ͳ,͹  ͳ͵ͶͲ,͸͵  Ͳ,͹  ͳͲͲ  ͻͳ,Ͳ = ͹͸ͻͳ͵,͸͵    ; 
  = ͸͵ͶͳͲ,͵ʹ  ʹ͵ͷͻ,ͷ  ͳ͸ʹ,ͻͳ  ͳ͹,ͷ͹  ͺͷͻ,ʹͳ  ͳ͵ͶͲ,͸͵=  ͸Ͳ͹Ͷͻ,ͺͺ    ; 
 ͹͸ͻͳ͵,͸͵  ͳ,Ͳ ͸Ͳ͹Ͷͻ,ͺͺ  ͳ,Ͳ = ͳ,ʹ͹  ͳ,ʹͷ  
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 
1,57%, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɟ, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ 
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ɩɪɟɜɵɲɚɬɶ ɧɟ ɛɨɥɟɟ 10%. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɨ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
  = ሺͻ͸ͳͷ͵,͵ͻ  ͵ͲͻͳͲ,ͺͻ  ͷ͸,͸ͷ  ͵ͷͷͺ,͸͹  ͳʹ͸Ͷ͸,͹Ͷ  ʹͻͺͳ͸,ͷͳሻ  Ͳ,͹ ͳ͵ͶͲ,͸͵  Ͳ,͹  ͳͲͲ  ͻͳ,Ͳ = ͹ͳ͹ͺͻ,ͺͻ    ; 
  = ͸ͷͲͻͶ,Ͷͷ  ͷͶ͹ͳ,ͺʹ  ͹ͻ,ͲͶ  ͳ͹,ͷ͹  ͺͷͻ,ʹͳ  ͳ͵ͶͲ,͸͵ == ͷͻʹ͵͹,ͺʹ    ; 
 ͹ͳ͹ͺͻ,ͺͻ  ͳ,Ͳͷͻʹ͵͹,ͺʹ  Ͳ,ͻ = ͳ,͵ͷ  ͳ,ʹͷ  
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 8%, 
ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɟ, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ 
ɩɪɟɜɵɲɚɬɶ ɧɟ ɛɨɥɟɟ 10%. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɨ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
85 
 
5 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 
5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 
Ⱦɥɹ ɐɢɩɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɯɚɪɚɤɬɟɪɧɚ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ. 
Ɋɭɫɥɨ ɪɟɤɢ ɩɪɢ ɷɬɨɦ ɩɟɪɟɤɪɵɜɚɸɬ ɜɵɫɨɤɨɣ ɩɥɨɬɢɧɨɣ. Ɂɞɚɧɢɟ Ƚɗɋ – 
ɛɟɡɧɚɩɨɪɧɚɹ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ. ȼɨɞɭ ɤ 
ɬɭɪɛɢɧɚɦ ɩɨɞɜɨɞɹɬ ɩɨ ɧɚɩɨɪɧɵɦ ɜɨɞɨɜɨɞɚɦ, ɩɪɢɥɨɠɟɧɧɵɦ ɜ ɦɚɫɫɢɜɟ ɩɥɨɬɢɧɟ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɪɭɫɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ - ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ. ɉɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ ɜɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
(ɩɥɨɬɢɧɚ, ɡɞɚɧɢɟ Ƚɗɋ) ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ. 
 
5.2 Ɋɚɡɛɢɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ 
 
ȼɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɐɢɩɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ: 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, ɨɫɧɨɜɧɨɣ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ.  
ɉɟɪɜɵɣ ɩɟɪɢɨɞ — ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ — ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ 
ɫɨɨɪɭɠɟɧɢɹɦ. 
ȼɬɨɪɨɣ ɩɟɪɢɨɞ — ɨɫɧɨɜɧɨɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ — ɜɨɡɜɟɞɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ ɩɨɥɧɭɸ 
ɦɨɳɧɨɫɬɶ. 
Ɍɪɟɬɢɣ ɩɟɪɢɨɞ — ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ — 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ 
ɷɬɨɬ ɩɟɪɢɨɞ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜɫɟ ɪɚɛɨɬɵ ɩɨ ɨɛɴɟɤɬɭ, ɧɟ ɜɤɥɸɱɟɧɧɵɟ ɜɨ ɜɬɨɪɨɣ 
ɩɟɪɢɨɞ ɤ ɦɨɦɟɧɬɭ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ.  
Ɉɛɳɭɸ ɡɚɞɚɱɭ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɛɢɜɚɬɶ ɧɚ ɪɹɞ ɛɨɥɟɟ 
ɱɚɫɬɧɵɯ ɡɚɞɚɱ ɢ ɜɵɞɟɥɹɬɶ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɚɩɵ. ȼ 
ɨɫɧɨɜɧɨɦ ɩɟɪɢɨɞɟ ɞɥɹ ɪɟɱɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɜɵɞɟɥɹɬɶ ɦɢɧɢɦɭɦ ɩɹɬɶ ɷɬɚɩɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɱɟɪɟɞɧɨɫɬɶɸ ɜɨɡɜɟɞɟɧɢɹ 
ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
I ɷɬɚɩ  ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
II ɷɬɚɩ  ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
III ɷɬɚɩ  ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 




Vɷɬɚɩ  ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
ɋɧɚɱɚɥɚ ɧɚ   ɷɬɚɩɟ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɢ ɫɨɡɞɚɟɬɫɹ 
ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ȼ ɷɬɨɦ ɤɨɬɥɨɜɚɧɟ ɜɨɡɜɨɞɢɬɫɹ ɧɢɠɧɹɹ ɱɚɫɬɶ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɟɨɛɯɨɞɢɦɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɨɩɭɫɤɚ 
ɜɨɞɵ ɫ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɭɫɥɚ ɧɚ ɜɨɞɨɫɥɢɜɧɵɟ ɩɪɨɥɟɬɵ ɩɥɨɬɢɧɵ ɫ ɩɨɧɢɠɟɧɧɨɣ 
ɨɬɦɟɬɤɨɣ ɩɨɪɨɝɚ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ), ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ. Ɉɬɦɟɬɤɚ ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬ 559,20 ɦ. 
ɇɚ II ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɪɟɤɢ ɢ ɩɨɫɬɟɩɟɧɧɨɟ 
ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɛɟɬɨɧɧɵɣ ɩɨɪɨɝ ɧɟɞɨɫɬɪɨɟɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ.  
ɋɭɳɟɫɬɜɟɧɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɷɬɚɩɚ ɩɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ 
ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɦɵɱɟɤ ɢ ɤɨɬɥɨɜɚɧɚ 2 - ɣ ɨɱɟɪɟɞɢ ɞɥɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ. 
ɉɨɫɥɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɢ ɫɨɡɞɚɟɬɫɹ 
ɤɨɬɥɨɜɚɧ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II 
ɨɱɟɪɟɞɢ. ȼ ɷɬɨɦ ɤɨɬɥɨɜɚɧɟ ɫɧɚɱɚɥɚ ɫɬɪɨɹɬɫɹ ɩɪɢ ɫɤɚɥɶɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɡɥɚ, ɚ ɡɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɧɚɩɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ 
ɞɚɧɧɨɝɨ ɷɬɚɩɚ 559,20 ɦ. 
ɇɚ III ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ 
ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ I ɹɪɭɫɚ. Ⱦɪɭɝɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚ ɷɬɨɦ 
ɷɬɚɩɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. ɂɦɟɧɧɨ ɧɚ 
ɷɬɨɦ ɷɬɚɩɟ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɫɬɜɨɪɚ ɪɟɤɢ ɧɚ ɛɨɥɶɲɭɸ ɜɵɫɨɬɭ ɜɨɡɜɨɞɹɬɫɹ 
ɨɫɧɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ; ɨɫɧɨɜɧɵɟ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
ɜɵɩɨɥɧɹɸɬɫɹ ɢ ɩɨ ɡɞɚɧɢɸ Ƚɗɋ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɚɧɧɵɣ ɷɬɚɩ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 588,15 ɦ. 
ɇɚ IV ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ 
ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢ ɩɭɫɤ ɷɬɢɯ ɚɝɪɟɝɚɬɨɜ. ɉɚɪɚɥɥɟɥɶɧɨ ɫ ɧɚɩɨɥɧɟɧɢɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɮɪɨɧɬɚ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ 
ɞɚɧɧɨɝɨ ɷɬɚɩɚ 617,1 ɦ. 
ɇɚ V ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɫɬɪɨɣɤɚ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ 
ɢ ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. ɉɪɨɩɭɫɤ 
ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɭɠɟ ɱɟɪɟɡ ɪɚɛɨɬɚɸɳɢɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ. ɉɨɫɬɟɩɟɧɧɨ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ 
ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɨ ɦɟɪɟ ɢɯ ɝɨɬɨɜɧɨɫɬɢ ɢ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɛɴɟɦɵ ɪɚɛɨɬ ɷɬɨɝɨ ɷɬɚɩɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɧɨɫɬɢ 
ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɵɯ ɤ ɩɭɫɤɭ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ, ɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɜ 







5.3 ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɨɞɟɪɠɢɬ: ɝɪɚɧɢɰɵ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɞɟɣɫɬɜɭɸɳɢɟ ɢ ɜɪɟɦɟɧɧɵɟ ɫɟɬɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɢ 
ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɦɟɯɚɧɢɡɦɨɜ; ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ, ɫɬɪɨɹɳɢɯɫɹ ɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɧɚɤɨɜ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ; 
ɪɚɡɦɟɳɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɢ ɫɪɟɞɫɬɜ ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ; ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɧɢɬɚɪɧɨ - ɛɵɬɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɪɨɢɬɟɥɟɣ; ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɡɨɧ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ ɢɡɨɛɪɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: 
ɝɢɞɪɨɭɡɟɥ; ɄɊɍɗ; ɦɨɧɬɚɠɧɚɹ ɛɚɡɚ; ɡɞɚɧɢɟ ɡɚɤɪɵɬɨɣ ɚɜɬɨɫɬɨɹɧɤɢ; ɛɟɬɨɧɧɵɣ 
ɡɚɜɨɞ; ɫɤɥɚɞɫɤɚɹ ɛɚɡɚ; ɫɬɨɥɨɜɚɹ; ɦɨɫɬ; ɠɢɥɨɣ ɩɨɫɟɥɨɤ; Ʌɗɉ; ɛɚɡɚ ȽɆɈ; ȺɁɋ; 
ɥɚɛɨɪɚɬɨɪɢɹ; ɝɪɚɜɢɣɧɨ - ɫɨɪɬɢɪɨɜɨɱɧɨɟ ɯɨɡɹɣɫɬɜɨ; ɪɟɦɨɧɬɧɨ - ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɦɚɫɬɟɪɫɤɢɟ. 
 
5.4 Ɋɚɡɪɟɡɤɚ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
 
ɋɬɨɥɛɱɚɬɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɟɡɤɟ ɩɥɨɬɢɧɵ ɧɚ 
ɨɬɞɟɥɶɧɵɟ «ɫɬɨɥɛɵ» ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɨɫɢ ɩɥɨɬɢɧɵ. Ʉɚɠɞɵɣ ɫɬɨɥɛ ɪɚɡɛɢɜɚɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɛɥɨɤɢ ɬɨɧɤɢɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɲɜɚɦɢ. ȼ 
ɫɬɨɥɛɱɚɬɨɣ ɪɚɡɪɟɡɤɟ ɫ ɬɨɧɤɢɦɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ ɫɬɨɥɛɵ ɛɟɬɨɧɢɪɭɸɬɫɹ 
«ɜɩɪɢɬɵɤ» ɞɪɭɝ ɤ ɞɪɭɝɭ. Ɇɨɧɨɥɢɬɧɨɫɬɶ ɦɟɠɞɭ ɫɬɨɥɛɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɭɬɟɦ 
ɡɚɩɨɥɧɟɧɢɹ «ɳɟɥɟɣ» ɜ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɚɯ ɰɟɦɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ.  
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɪɭɛɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ ɛɥɨɤɚɯ.  
Ɋɚɡɦɟɪ ɛɥɨɤɚ ɜɞɨɥɶ ɨɫɢ ɩɥɨɬɢɧɵ ɨɛɵɱɧɨ ɪɚɜɟɧ ɪɚɡɦɟɪɭ ɫɟɤɰɢɢ ɢ 
ɫɨɫɬɚɜɥɹɟɬ 13 ɦ. Ⱦɥɢɧɚ ɛɥɨɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 22,75 ɦ, ɜɵɫɨɬɚ - 7,1 ɦ. 







Ɍɚɛɥɢɰɚ 5.1 – Ɉɛɴɟɦɵ ɜɫɟɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ  




ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 65084,15 
Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
ɩɟɪɜɨɣ  ɨɱɟɪɟɞɢ 48737,83 
Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɚ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 51142,18 
Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ͳ͹͸͹ʹͳ,ʹͲ 
Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 218788,29 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 45327,10 
II 
Ɂɟɦɥɹɧɵɟ Ɉɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 37208,50 
Ɂɟɦɥɹɧɵɟ Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 37208,50 
Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ͳ͵ʹ͹ͷͲ,ʹͲ 
II 
Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 136710,10 
Ȼɟɬɨɧɧɵɟ ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 30219,30 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 4529,30 
III 
Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ 
ɩɪɚɜɨɛɟɪɟɠɧɭɸ ɢ 
ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
106739,10 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 559,2 – 588,15 434114,00 
IV Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 488,15 – 617,10 361748,80 




6 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ  
 
6.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɡɚɬɪɚɬ 
 
ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ 
ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ (ɤɨɩ./ ɤȼɬ·ɱ, ɪɭɛ./ɤȼɬ·ɱ) ɥɢɛɨ ɜ ɪɭɛɥɹɯ ɡɚ ɬɵɫɹɱɭ 
ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ (ɪɭɛ./ɬɵɫ. ɤȼɬ·ɱ). 
Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɩɟɰɢɮɢɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɵɧɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ: 
 ɉɪɨɢɡɜɨɞɫɬɜɨ, ɞɨɫɬɚɜɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɨɧɚ ɧɟ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
 ȿɳɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ, ɩɨɫɬɚɜɥɹɟɦɵɣ 
ɦɧɨɝɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜ ɨɛɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. ɉɨɷɬɨɦɭ ɤɬɨ 
ɩɪɨɢɡɜɟɥ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɫɬɨ ɧɟɜɨɡɦɨɠɧɨ. 
 ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɂɡ - ɡɚ ɷɬɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɤ ɩɟɪɟɪɵɜɚɦ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ, ɚ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨɣ. 
ɂɥɢ ɩɨ - ɞɪɭɝɨɦɭ, ɫɩɪɨɫ ɧɟ ɜɫɟɝɞɚ ɪɚɜɟɧ ɩɨɬɪɟɛɥɟɧɢɸ ɧɚ ɪɵɧɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɺɦɨɜ ɝɟɧɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ 
ɩɥɚɧɨɦ, ɜ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɚɪɢɮɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɨɛɴɟɦɚ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɢ ɷɬɨɦ 
ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. 
Ɉɰɟɧɤɚ ɨɛɴɺɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɺɦɨɜ ɩɪɨɞɚɠ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
ɦɢɥɥɢɨɧ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2024 2029 2034 2041 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 440,0 440,0 440,0 440,0 440,0 
ɑɢɫɥɨ ɱɚɫɨɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱɚɫ 8000 8000 8000 8000 8000 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ   ɱ 3520320 3520320 3520320 3520320 3520320 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
% 2 2 2 2 2 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
Ɇȼɬ   ɱ 70406,4 70406,4 70406,4 70406,4 70406,4 














ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2024 2029 2034 2041 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 275,4 325,2 383,2 454,8 539,6 
ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 42,0 49,6 58,5 69,4 82,3 
ɂɡ ɝɪɚɮɢɤɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
6.3 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɋɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) ɰɟɥɟɜɨɣ ɜɚɪɢɚɧɬ - 0,084%; 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫ ɢɧɞɟɤɫɚɰɢɟɣ ɜ ɞɚɥɶɧɟɣɲɟɦ: 
1) ɨɩɥɚɬɚ ɬɪɭɞɚ - ɩɨ ɢɧɞɟɤɫɭ - ɞɟɮɥɹɬɨɪɭ ɡɚɪɩɥɚɬɵ;  
2) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ - ɩɨ ɢɧɞɟɤɫɭ - ɞɟɮɥɹɬɨɪɭ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ; 
3) ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ - ɩɨ ɢɧɞɟɤɫɭ-ɢɧɮɥɹɰɢɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 93,6 
ɉɪɨɱɢɟ 100,5 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 194,1 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. 
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ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɰɟɧɬɵ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 4 ɥɟɬ 0,04 
Ɉɬ 5ɞɨ 10 ɥɟɬ 0,06 
Ɉɬ 11 ɞɨ 25 ɥɟɬ 0,08 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017  2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɉȺɈ "ɋɈ - ȿɗɋ" 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 






ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɐɢɩɚ 
ɫɨɫɬɚɜɥɹɟɬ 4,8 ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
ɦɢɥɥɢɨɧ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2024 2029 2034 2041 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 56,9 161,4 161,4 161,4 161,4 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 16,1 42,1 34,3 26,6 15,7 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 232,9 232,9 232,9 232,9 232,9 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 0,7 2,6 2,1 2,2 1,3 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 62,3 62,3 62,3 62,3 62,3 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 8,5 9,2 9,2 9,2 9,2 
ɂɬɨɝɨ 73,0 203,5 195,7 187,9 177,1 




Ɋɢɫɭɧɨɤ 6. 1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ,% 
 
6.4 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ 
ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ. 
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ - 18% (ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ); 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34% (ɩɪɨɰɟɧɬɵ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ); 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 6.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.6. 
 
Ɍɚɛɥɢɰɚ 6.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ        
ɦɢɥɥɢɨɧ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2024 2029 2034 2040 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 237,7 286,0 375,3 464,5 576,7 
ɇȾɋ 269,5 358,6 422,6 499,6 596,0 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 53,0 53,0 53,0 53,0 53,0 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 35,7 97,1 79,3 61,6 36,8 
ɂɬɨɝɨ 595,8 794,6 930,2 1078,7 1262,6 
6.5 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ȼ ɩɪɨɟɤɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, 
ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
 
Ɍɚɛɥɢɰɚ 6.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ   
ɦɢɥɥɢɨɧ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2026 2031 2036 2040 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 1795,6 2130,0 2519,0 2980,6 3371,1 











Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ 




ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.7 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2026 2031 2036 2040 
EBIT (ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) 1628,6 1929,7 2326,4 2795,7 3193,1 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ 325,7 385,9 465,3 559,1 638,6 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) 1302,9 1543,7 1861,1 2236,6 2554,5 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 20 
 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 Ɋɢɫɭɧɨɤ 6.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
6.6 Ɉɰɟɧɤɚ ɢɧɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ.») 
 
6.7 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Project Expert ɮɢɪɦɵ «ɗɤɫɩɟɪɬ - ɋɢɫɬɟɦ». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ - ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
 ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ƚɗɋ ɧɚ ɪɟɤɟ ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ 
ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ ɬɟɱɟɧɢɢ ɥɟɬ ɞɨ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ ɢ 15 ɥɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 




















ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 
ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - 
ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɧɚ ɪɟɤɢ ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɧɚ ɪɟɤɟ ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ ɜ 
Ɉɗɋ ɋɢɛɢɪɢ ɨɩɪɟɞɟɥɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɪɵɬɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɪɨɜɧɟɣ 
ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ 2017 - 2042 ɝɨɞɨɜ. 
Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 
ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 
 
6.8 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɪɚɫɱɟɬɚ - ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɨɬɩɭɫɤɧɨɝɨ ɬɚɪɢɮɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ Ƚɗɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɟɨɛɯɨɞɢɦɭɸ ɧɨɪɦɭ ɞɨɯɨɞɧɨɫɬɢ ɧɚ 
ɡɚɬɪɚɬɵ Ɂɚɤɚɡɱɢɤɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ ɫ ɩɨɡɢɰɢɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɧɚ ɪɟɤɟ 
ɐɢɩɚ ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ. 
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɧɚ ɪɟɤɢ ɐɢɩɚ 
ɦɨɳɧɨɫɬɶɸ 440 Ɇȼɬ. 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.8. 
 
Ɍɚɛɥɢɰɚ 6.8 - Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɉɨɤɚɡɚɬɟɥɶ Ɋɭɛɥɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. % 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – Ɋȼ, ɦɟɫ. 77 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ. 5962545221,97 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,69 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ ɤȼɬ   ɱ 0,14 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 85120,0 
6.9 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
– ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
95 
 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.9. 
 
Ɍɚɛɥɢɰɚ 6.9 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 
Ƚɨɞɵ 2017 2022 2027 2032 2040 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 
ɦɥɧ. ɪɭɛ. 49,2 385,7 887,2 1023,7 1294,7 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 
ɬɵɫ. ɪɭɛ.  48,95 270,42 800,49 954,71 1254,08 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 
ɬɵɫ. ɪɭɛ. 0,01 115,04 86,42 68,68 40,31 
6.10 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
 Ɋɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 Ʉɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 Ɉɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 
ɩɟɪɢɨɞ; 
 ɉɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
 Ɏɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 
ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ. ɂɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.10. 
 
Ɍɚɛɥɢɰɚ 6.10 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 
Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ NPV ɤ 
ɢɡɦɟɧɟɧɢɹɦ: 
1) ɫɭɦɦɵ ɢɧɜɟɫɬɢɰɢɣ; 
2) ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
3) ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 




ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬ ɜɟɥɢɱɢɧɭ NPV. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ 
ɪɟɚɥɢɡɚɰɢɢ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ NPV ɪɚɫɬɟɬ (ɪɢɫɭɧɨɤ 6.3 ɢ 6.4). 
 
 Ɋɢɫɭɧɨɤ 6.3 – ɂɡɦɟɧɟɧɢɟ NPV ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ 
 
 Ɋɢɫɭɧɨɤ 6.4 – ɂɡɦɟɧɟɧɢɟ NPV ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɨ ɞɚɧɧɵɦ ɝɪɚɮɢɤɚɦ ɜɢɞɧɨ, ɱɬɨ ɪɨɫɬ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ ɫɧɢɠɚɟɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. ɂɡɦɟɧɟɧɢɟ ɨɛɴɟɦɨɜ ɫɛɵɬɚ ɩɪɹɦɨ ɜɥɢɹɟɬ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ.  
ɂɡɦɟɧɟɧɢɹ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
































Ɋɢɫɭɧɨɤ 6.5 – ɂɡɦɟɧɟɧɢɟ NPVɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɐɢɩɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɐɢɩɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɟɜɟɪɟ Ȼɭɪɹɬɢɢ ɧɚ ɪɟɤɟ ɐɢɩɚ ɜ 200 ɤɦ 
ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩɨɫɟɥɤɚ Ȼɚɝɞɚɪɢɧ (ɰɟɧɬɪ Ȼɚɭɧɬɨɜɫɤɨɝɨ ɪɚɣɨɧɚ, ɨɤɨɥɨ ɞɜɭɯ 
ɬɵɫɹɱ ɠɢɬɟɥɟ). ɉɥɨɳɚɞɶ ɪɚɣɨɧɚ ɪɚɜɧɚ 66816 ɤɜ. ɤɦ. ɇɚɫɟɥɟɧɢɟ Ȼɚɭɧɬɨɜɫɤɨɝɨ 
ɷɜɟɧɤɢɣɫɤɨɝɨ ɪɚɣɨɧɚ ɧɟɜɟɥɢɤɨ.  
Ȼɚɭɧɬɨɜɫɤɢɣ ɗɜɟɧɤɢɣɫɤɢɣ ɪɚɣɨɧ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ Ɋɟɫɩɭɛɥɢɤɢ Ȼɭɪɹɬɢɢ ɢ 
ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɪɭɩɧɵɦ ɩɨ ɩɥɨɳɚɞɢ ɪɚɣɨɧɨɦ ɪɟɫɩɭɛɥɢɤɢ.  
ɉɥɨɳɚɞɶ ɪɚɜɧɚ 66,8 ɬɵɫɹɱ ɤɜɚɞɪɚɬɧɵɯ ɤɢɥɨɦɟɬɪɨɜ. ȼ ɫɨɫɬɚɜɟ ɪɚɣɨɧɚ – 24 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚ, 9 ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ – ɫɟɥɨ 
Ȼɚɝɞɚɪɢɧ. 
Ɍɟɪɪɢɬɨɪɢɹ ɛɨɥɶɲɢɯ ɩɟɪɫɩɟɤɬɢɜ 
Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɢɦɟɟɬ ɝɭɫɬɭɸ ɪɟɱɧɭɸ ɫɟɬɶ , ɩɨɥɧɨɫɬɶɸ 
ɩɪɢɧɚɞɥɟɠɚɳɭɸ ɛɚɫɫɟɣɧɭ ɪ. ȼɢɬɢɦ, ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɡɟɪ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
Ȼɚɭɧɬɨɜɫɤɨɣ ɤɨɬɥɨɜɢɧɟ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɦɢɧɢɪɚɥɶɧɵɟ, ɭɝɥɟɤɢɫɥɵɟ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɧɵɟ ɝɨɪɹɱɢɟ ɢɫɬɨɱɧɢɤɢ. 
Ɋɚɡɧɨɨɛɪɚɡɟɧ ɪɚɫɬɢɬɟɥɶɧɵɣ ɢ ɠɢɜɨɬɧɵɣ ɦɢɪ. Ɉɤɨɥɨ 49% ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ 
ɡɚɧɹɬɨ ɥɟɫɨɦ, 93% ɜɫɟɯ ɞɟɪɟɜɶɟɜ ɫɨɫɬɚɜɥɹɟɬ ɞɚɭɪɫɤɚɹ ɥɢɫɬɜɟɧɧɢɰɚ. 
Ȼɚɭɧɬɨɜɫɤɢɣ ɪɚɣɨɧ ɨɛɥɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɦɢɧɢɪɚɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ. 
ɂɦɟɸɬɫɹ ɡɚɩɚɫɵ ɦɨɥɢɛɞɟɧɚ, ɜɨɥɶɮɪɚɦɚ, ɦɟɞɢ, ɠɟɥɟɡɚ, ɧɟɮɪɢɬɚ, ɚɫɛɟɫɬɚ ɢ 
ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ. 
ȼ ɪɚɣɨɧɟ 23 ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ - ɫɟɥɨ 
Ȼɚɝɞɚɪɢɧ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɠɢɜɚɟɬ 4,7 ɬɵɫ. ɱɟɥɨɜɟɤ. 
əɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɩɭɧɤɬɨɦ ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɞɨɪɨɝɢ Ɋɨɦɚɧɨɜɤɚ — 
Ȼɚɝɞɚɪɢɧ. Ɋɚɫɫɬɨɹɧɢɹ: ɞɨ ɛɥɢɠɚɣɲɟɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɫɬɚɧɰɢɢ ɜ ɝɨɪɨɞɟ ɑɢɬɚ 
— 332 ɤɦ; ɞɨ ɪɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ ɰɟɧɬɪɚ — ɝɨɪɨɞɚ ɍɥɚɧ-ɍɞɷ — 597 ɤɦ. ȼ 11 ɤɦ 
ɤ ɸɝɨ-ɡɚɩɚɞɭ ɨɬ ɫɟɥɚ ɪɚɫɩɨɥɨɠɟɧ ɚɷɪɨɩɨɪɬ Ȼɚɝɞɚɪɢɧ (Ɇɚɥɨɜɫɤɢɣ). 
ɂɫɬɨɤ ɪ. ɐɢɩɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɥɨɧɟ ɜɨɡɜɵɲɟɧɧɨɫɬɢ ɘɠɧɨ – Ɇɭɣɫɤɨɝɨ 
ɯɪɟɛɬɚ ɧɟ ɞɚɥɟɤɨ ɨɬ ɩɨɫɟɥɤɚ ɇɢɮɪɢɬɱɢɤɚ Ɋɟɫɩɭɛɥɢɤɚ Ȼɭɪɹɬɢɹ ɭ ɝɪɚɧɢɰɵ ɫ 
ɑɢɬɢɧɫɤɨɣ ɨɛɥɚɫɬɶɸ. Ⱦɥɢɧɚ ɪɟɤɢ - 692 ɤɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɐɢɩɫɤɨɣ 
Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɜɨɥɶɧɨ ɡɚɠɚɬɚɹ ɯɪɟɛɬɚɦɢ. 
ȼɟɪɯɧɹɹ, ɫɟɜɟɪɨ - ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ, ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 3000 ɦ. ɉɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɚ ɚɫɢɦɦɟɬɪɢɱɧɚ ɢ ɥɟɜɚɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ɛɨɥɶɲɟ ɩɪɚɜɨɣ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ 
— 1,4 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ ɞɨ 200 ɦ, ɝɥɭɛɢɧɚ ɞɨ 9 ɦ. 
ɉɢɬɚɧɢɟ ɪɟɤ ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. ȼɟɫɟɧɧɢɣ ɩɚɜɨɞɨɤ ɢɦɟɟɬ ɞɜɟ ɮɚɡɵ. 
ɉɟɪɜɚɹ ɫɜɹɡɚɧɚ ɫ ɨɛɢɥɶɧɵɦ ɬɚɹɧɢɟɦ ɫɧɟɝɨɜ ɜ ɫɪɟɞɧɟɝɨɪɶɟ, ɚ ɜɬɨɪɚɹ - ɫ ɬɚɹɧɢɟɦ 
ɫɧɟɝɨɜ ɜ ɜɵɫɨɤɨɝɨɪɶɟ. Ʌɟɬɧɢɟ ɩɚɜɨɞɤɢ ɜɵɡɵɜɚɸɬɫɹ ɨɛɢɥɶɧɵɦɢ ɞɨɠɞɹɦɢ ɢ 
ɬɚɹɧɢɟɦ ɜɵɩɚɜɲɟɝɨ ɫɧɟɝɚ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
1. Ⱦɨ 75–90% ɫɬɨɤɚ ɜɨɞɵ ɪɟɤɢ ɮɨɪɦɢɪɭɟɬɫɹ ɞɨɠɞɟɜɵɦɢ ɨɫɚɞɤɚɦɢ (ɞɨ 
400 ɦɦ ɜ ɝɨɞ). 
99 
 
2. ǹȕȍȎȕȣȑ ȗȖȒȘȖȊ ȕȍȊȍȓȐȒ, ȚȈȓȣȍ ȊȖȌȣ ȐȔȍȦȚ ȕȍȉȖȓȤȠȖȍ 
ȏȕȈȟȍȕȐȍ; 
3. ǺȈȒȎȍ ȔȈȓțȦ ȟȈșȚȤ ȗȐȚȈȕȐȧ ȘȍȒ ȏȈȕȐȔȈȦȚ ȗȖȌȏȍȔȕȣȍ ȊȖȌȣ, 
ȊȣȝȖȌȧȡȐȍ Ȋ ȊȐȌȍ ȐșȚȖȟȕȐȒȖȊ ȕȈ ȗȖȊȍȘȝȕȖșȚȤ. 
ȼɫɥɟɞɫɬɜɢɟ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, ɢ ɜɫɤɪɵɜɚɧɢɹ ɪɟɤ ɜ ɤɨɧɰɟ ɦɚɹ, ɩɟɪɜɚɹ 
ɩɨɥɨɜɢɧɚ ɥɟɬɚ ɛɵɜɚɟɬ ɫɭɯɨɣ, ɚ ɜɨ ɜɬɨɪɨɣ ɢɞɭɬ ɥɢɜɧɢ, ɜɵɩɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɞɨɥɹ ɨɫɚɞɤɨɜ (ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ: ɢɸɧɶ – 11, ɢɸɥɶ – 14, ɚɜɝɭɫɬ – 16, ɫɟɧɬɹɛɪɶ – 9). 
Ʌɟɞɨɫɬɚɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɫɟɧɬɹɛɪɹ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɟɤɚ ɪɚɣɨɧɚ 
ɩɟɪɟɦɟɪɡɚɟɬ, ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤ ɐɢɩɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɞɥɺɞɧɵɣ ɫɬɨɤ. 
Ɍɨɥɳɢɧɚ ɥɶɞɚ ɨɬ 1,3 ɞɨ 1,8 ɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ. ȼ ɭɱɚɫɬɤɚɯ, ɝɞɟ ɢɡɨɛɢɥɭɸɬ ɧɚɥɟɞɢ, ɬɨɥɳɢɧɚ ɥɶɞɚ ɞɨ 
2,5 ɦ. ɉɨɱɬɢ ɜɟɫɶ ɛɚɫɫɟɣɧ ɐɢɩɚ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɫɩɥɨɲɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. Ƚɥɭɛɢɧɚ ɝɪɭɧɬɚ, ɨɬɬɚɢɜɚɸɳɟɝɨ ɜ ɬɟɱɟɧɢɟ ɥɟɬɚ, ɡɚɜɢɫɢɬ ɨɬ 
ɨɪɢɟɧɬɚɰɢɢ, ɡɚɫɟɥɟɧɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɢ ɤɨɥɟɛɥɢɬɫɹ ɨɬ 0,5 ɞɨ 2 ɦ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ - ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɫɟɡɨɧɧɵɦɢ ɢ 
ɫɭɬɨɱɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɪɟɞɧɟɦɟɫɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɞɨɫɬɢɝɚɟɬ ɜ ɢɸɥɟ 17⁰ɋ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɦɟɧɶɲɟɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɩɨ ɝɨɞɚɦ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɫ ɦɢɧɭɫɚ 45 ɞɨ ɦɢɧɭɫ 55°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɞɨ 
ɩɥɸɫ 35°ɋ. Ɉɛɳɚɹ ɝɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 600 ɞɨ 700 ɦɦ. 
ǶșȕȖȊȕȣȔȐ ȐșȚȖȟȕȐȒȈȔȐ ȏȈȋȘȧȏȕȍȕȐȧ ȗȖȊȍȘȝȕȖșȚȕȣȝ ȊȖȌȕȣȝ 
ȖȉȢȍȒȚȖȊ ȧȊȓȧȦȚșȧ ȗȘȖȔȣȠȓȍȕȕȣȍ ȗȘȍȌȗȘȐȧȚȐȧ Ȑ ȗȘȍȌȗȘȐȧȚȐȧ ȎȐȓȐȡȕȖ 
– ȒȖȔȔțȕȈȓȤȕȖȋȖ ȝȖȏȧȑșȚȊȈ, ȖșțȡȍșȚȊȓȧȦȡȐȍ șȉȘȖș șȚȖȟȕȣȝ ȊȖȌ ș 
șȖȌȍȘȎȈȕȐȍȔ ȏȈȋȘȧȏȕȧȦȡȐȝ ȊȍȡȍșȚȊ, ȗȘȍȊȣȠȈȦȡȐȝ ǷДК ȊȖȌȕȖȋȖ 
ȖȉȢȍȒȚȈ. ǵȈȐȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȔȐ ȏȈȋȘȧȏȕȧȦȡȐȔȐ ȊȍȡȍșȚȊȈȔȐ 
ȗȖȊȍȘȝȕȖșȚȕȣȝ ȊȖȌ ǸȍșȗțȉȓȐȒȐ БțȘȧȚȐȧ ȧȊȓȧȦȚșȧ ȖȘȋȈȕȐȟȍșȒȐȍ ȊȍȡȍșȚȊȈ, 
șȖȍȌȐȕȍȕȐȧ ȔȍȚȈȓȓȖȊ, ȜȍȕȖȓȣ Ȑ ȕȍȜȚȍȗȘȖȌțȒȚȣ. ǶȉȘȈȏȖȊȈȕȐȍ ȖșȕȖȊȕȖȋȖ 
ȖȉȢȍȔȈ ȖȚȝȖȌȖȊ ȕȈȉȓȦȌȈȍȚșȧ Ȋ șȜȍȘȍ ȌȖȉȣȟȐ ȒȈȔȍȕȕȖȋȖ Ȑ ȉțȘȖȋȖ țȋȓȧ, ȘțȌ 
Ȑ ȗȍșȒȖȊ ȌȘȈȋȖȞȍȕȕȣȝ ȔȍȚȈȓȓȖȊ, ȗȘȖȐȏȊȖȌșȚȊȈ ȞȍȔȍȕȚȈ, ȐȏȊȍșȚȐ Ȑ ȋȐȗșȈ, 
ȥȓȍȒȚȘȖȥȕȍȘȋȍȚȐȒȐ Ȑ ȎȐȓȐȡȕȖ-ȒȖȔȔțȕȈȓȤȕȖȋȖ ȝȖȏȧȑșȚȊȈ. 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɐɢɩɫɤɨɣ Ƚɗɋ 
ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɧɨɨɛɪɚɡɧɚ. Ʌɟɫɚɦɢ ɢɡ ɯɜɨɣɧɵɯ ɢ ɦɟɥɤɨɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ 
ɩɨɤɪɵɬɵ ɩɨɱɬɢ ɜɫɟ ɫɤɥɨɧɵ ɝɨɪ, ɩɥɨɫɤɨɝɨɪɶɹ ɢ ɞɧɢɳɚ ɦɧɨɝɢɯ ɦɟɠɝɨɪɧɵɯ 
ɤɨɬɥɨɜɢɧ. ȼ ɸɠɧɨɣ ɱɚɫɬɢ Ɂɚɛɚɣɤɚɥɶɹ ɥɟɫɚ ɫɦɟɧɹɸɬɫɹ ɨɫɬɪɨɜɚɦɢ ɥɟɫɨɫɬɟɩɟɣ ɢ 
ɫɬɟɩɟɣ, ɤɨɬɨɪɵɟ ɩɨ ɞɨɥɢɧɚɦ ɪɟɤ ɡɚɯɨɞɹɬ ɞɚɥɟɤɨ ɤ ɫɟɜɟɪɭ. 
Ʌɟɫɚ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦɢ ɡɚɩɚɫɚɦɢ ɞɪɟɜɟɫɢɧɵ. ɉɪɟɨɛɥɚɞɚɸɬ ɯɜɨɣɧɵɟ 
ɩɨɪɨɞɵ. ɉɨ ɛɟɪɟɝɚɦ ɪɟɤɢ - ɬɚɟɠɧɵɟ ɥɟɫɚ ɢɡ ɤɟɞɪɚ, ɥɢɫɬɜɟɧɧɢɰɵ ɞɚɭɪɫɤɨɣ, 
ɥɢɫɬɜɟɧɧɢɰɵ ɫɢɛɢɪɫɤɨɣ, ɟɥɢ, ɩɢɯɬɵ. ɇɢɠɟ, ɩɨ ɪɟɱɧɵɦ ɞɨɥɢɧɚɦ ɜɫɬɪɟɱɚɸɬɫɹ 
ɫɨɫɧɚ ɢ ɥɢɫɬɜɟɧɧɵɟ ɩɨɪɨɞɵ (ɛɟɪɟɡɚ, ɨɫɢɧɚ, ɬɨɩɨɥɶ). Ɍɟɦɧɨɯɜɨɣɧɵɟ ɢ 
ɥɢɫɬɜɟɧɧɢɱɧɨ-ɫɨɫɧɨɜɵɟ ɥɟɫɚ ɫɥɭɠɚɬ ɩɪɟɤɪɚɫɧɵɦɢ ɨɯɨɬɧɢɱɶɢɦɢ ɭɝɨɞɶɹɦɢ. 
Ɇɧɨɝɨ ɹɝɨɞɧɵɯ ɤɭɫɬɚɪɧɢɤɨɜ: ɫɦɨɪɨɞɢɧɚ, ɠɢɦɨɥɨɫɬɶ, ɱɟɪɧɢɤɚ, ɛɪɭɫɧɢɤɚ, 
ɝɨɥɭɛɢɤɚ, ɦɚɥɢɧɚ. Ɇɧɨɝɨ ɝɪɢɛɨɜ, ɨɫɨɛɟɧɧɨ ɦɚɫɥɹɬ, ɩɨɞɛɟɪɟɡɨɜɢɤɨɜ, 
ɩɨɞɨɫɢɧɨɜɢɤɨɜ. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ ɫɬɚɥɢ ɨɱɟɧɶ ɪɟɞɤɢɦɢ, ɨɫɨɛɟɧɧɨ 
ɷɧɞɟɦɢɤɢ ɢ ɪɟɥɢɤɬɵ, ɨɧɢ ɜɧɟɫɟɧɵ ɜ Ʉɪɚɫɧɵɟ ɤɧɢɝɢ. 
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ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɐɢɩɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 70 ɜɢɞɚ 
ɦɥɟɤɨɩɢɬɚɸɳɢɯ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɨɦɵɫɥɨɜɵɯ ɠɢɜɨɬɧɵɯ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɜ ɬɚɣɝɟ. 
ɋɪɟɞɢ ɩɭɲɧɵɯ ɡɜɟɪɟɣ ɩɟɪɜɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɥɭɱɲɢɣ ɜ ɦɢɪɟ ɛɚɪɝɭɡɢɧɫɤɢɣ 
ɫɨɛɨɥɶ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɫɨɛɨɥɹ ɢ ɟɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɢɦɟɟɬ 
Ȼɚɪɝɭɡɢɧɫɤɢɣ ɡɚɩɨɜɟɞɧɢɤ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɨɛɨɥɢɧɵɦ ɩɢɬɨɦɧɢɤɨɦ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  
 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɨɫɭɥɹ, 
ɤɚɛɚɧ, ɥɚɧɶ; 
 ɩɭɲɧɵɟ – ɡɚɹɰ - ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɟɧɨɬɨɜɢɞɧɚɹ 
ɫɨɛɚɤɚ, ɜɨɥɤ, ɲɚɤɚɥ, ɨɧɞɚɬɪɚ; 
 ɩɬɢɰɵ – ɩɟɪɟɩɟɥ, ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɨɪɥɢɰɚ, ɜɹɯɢɪɶ, ɝɭɫɢ 
(ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), ɭɬɤɢ (ɤɪɹɤɜɚ, ɧɵɪɨɤ ɤɪɚɫɧɨɝɨɥɨɜɵɣ, ɱɢɪɨɤ - ɬɪɟɫɤɭɧɨɤ). 
Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: Ʉɪɚɫɧɵɣ 
ɜɨɥɤ, ɫɢɛɢɪɫɤɢɣ ɝɨɪɧɵɣ ɤɨɡɟɥ, ɢɡɸɛɪɶ, ɨɥɟɧɶ, ɤɚɛɚɪɤɚ, ɤɨɫɭɥɹ, ɡɚɹɰ ɛɟɥɹɤ, 
ɥɚɫɤɚ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɋɚɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ 
ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ 
ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 
ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ɐɢɩɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɐɢɩɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɨɤɭɧɶ, ɚ, ɥɟɧɤɚ. ȿɫɬɶ ɬɚɤ ɠɟ 
ɫɢɝ, ɯɚɪɢɭɫ, ɬɚɣɦɟɧɶ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ 
ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) 
ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɐɢɩɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ 
ɜɨɞ ɜ ɪ. ɐɢɩɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɐɢɩɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɐɢɩɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
1. ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
2. ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
3. ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
4. ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
5. ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
6. ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
101 
 
7. ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
1. ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ;  
2. ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ;  
3. ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
4. ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
5. ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɗɋ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  
 ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɐɢɩɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɐɢɩɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 
7.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 




7.4 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
  =          ,                    (7.1) 
     - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1380489,6 ɦ3);  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,  (  = 1,8 );  - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (  = 2,5 ɬ/ɦ3). 
  =    ͳͲͲ = ሺͳ͵ͺͲͶͺͻ,͸ሻ  ͳ,ͺͳͲͲ  ʹ,ͷ = ͸ʹͳʹʹ,Ͳ͵     
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82 – 202 - 96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988 
ɝ, ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 
  =          ,                    (7.2) 
     - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ);  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,  (  = 1,0 );  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (  = 2,0 ɬ/ɦ3). 
  =    ͳͲͲ = ͻͷ  ͳ,ͲͳͲͲ  ʹ,Ͳ = ͳ,ͻ    
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͸ʹͳʹʹ,Ͳ͵   ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐɢɩɫɤɨɣ 
Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 




 ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
 ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
 Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
 Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ»; 
 Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ»; 
 ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ; 
 ɇɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ; 
 Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
 ɉɪɚɜɢɥɚɦ  ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
 Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ  (ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
 ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
 ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ 
ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
ɇɚ ɐɢɩɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
ɉɟɪɫɨɧɚɥ ɐɢɩɫɤɨɣ Ƚɗɋ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 
Ɋɚɛɨɬɧɢɤɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɯɚɪɚɤɬɟɪɭ 
ɪɚɛɨɬɵ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ. 
Ɋɚɛɨɬɧɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɫɬɚɠɢɪɨɜɤɭ, ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɡɚ 
ɨɩɵɬɧɵɦ ɪɚɛɨɬɧɢɤɨɦ. Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ 
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ɬɚɤɠɟ ɨɮɨɪɦɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ. 
Ɋɚɛɨɬɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɟ ɩɪɚɜɨɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɨɛ ɷɬɨɦ ɡɚɩɢɫɶ ɜ ɭɞɨɫɬɨɜɟɪɟɧɢɢ. ɉɨɞ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨɧɢɦɚɸɬɫɹ: 
 ɜɟɪɯɨɥɚɡɧɵɟ ɪɚɛɨɬɵ; 
 ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ; 
 ɢɫɩɵɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. 
ɇɚɪɹɞ ɜɵɩɢɫɵɜɚɟɬɫɹ ɜ ɞɜɭɯ, ɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɟɝɨ ɩɨ ɬɟɥɟɮɨɧɭ — ɜ ɬɪɟɯ 
ɷɤɡɟɦɩɥɹɪɚɯ. Ɋɚɛɨɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 
 ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ  
ɪɚɛɨɬɵ. 
ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɩɟɪɟɧɨɫɧɵɯ ɩɪɢɛɨɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɨɛɴɟɦɟ ɢ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, 
ɭɤɚɡɚɧɧɵɦɢ ɜ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɨɛɴɟɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ 5-7 ɥɟɬ. 
ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɥɢɰɚɦɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 




ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 




8 Ɍɟɧɡɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɨɱɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. 
ɉɪɨɱɧɨɫɬɶ – ɷɬɨ ɫɜɨɣɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɞɟɣɫɬɜɢɸ 
ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɵɡɜɚɧɧɵɯ ɧɚɝɪɭɡɤɚɦɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ. 
ɇɚɩɪɹɠɟɧɢɹ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɜ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ I - III ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ, ɧɟ ɢɡɦɟɪɹɸɬɫɹ, ɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɤɚɡɚɧɢɣ ɬɟɧɡɨɦɟɬɪɨɜ. Ɉɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɯɚɪɚɤɬɟɪɧɵɯ 
ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɝɪɭɩɩɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɧɭɸɬɫɹ ɪɨɡɟɬɤɚɦɢ, ɫɨɜɦɟɫɬɧɨ ɫ 
ɬɟɧɡɨɦɟɬɪɚɦɢ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɟɧɚɩɪɹɠɟɧɧɵɯ ɨɛɪɚɡɰɚɯ ɢɥɢ ɤɨɧɭɫɚɯ. 
Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɜ ɲɢɪɨɤɢɯ ɫɬɜɨɪɚɯ, ɯɚɪɚɤɬɟɪɧɨ ɩɥɨɫɤɨɟ, ɚ ɜ 
ɭɡɤɢɯ ɫɬɜɨɪɚɯ ɨɛɴɟɦɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɥɨɫɤɨɝɨ 
ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɨɱɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɥɨɫɤɚɹ 
ɪɨɡɟɬɤɚ «ɜɟɟɪ», ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɬɵɪɟɯ ɬɟɧɡɨɦɟɬɪɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨɞ ɭɝɥɨɦ 45  ɞɪɭɝ ɞɪɭɝɭ (ɪɢɫɭɧɨɤ 8.1). 
 
 Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɩɥɨɫɤɨɣ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɨɣ ɪɨɡɟɬɤɢ «ɜɟɟɪ» 
 
ɂɧɨɝɞɚ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɪɨɡɟɬɤɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɹɬɵɣ 
ɬɟɧɡɨɦɟɬɪ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɲɚɬɶ ɜɨɩɪɨɫ ɨ ɜɢɞɟ 
ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɪɢɫɭɧɨɤ 8.2). 
 
 
 Ɋɢɫɭɧɨɤ 8.2 – ɋɯɟɦɚ ɩɥɨɫɤɨɣ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɨɣ ɪɨɡɟɬɤɢ ɫ ɩɹɬɵɦ ɬɟɧɡɨɦɟɬɪɨɦ, 




ȿɫɥɢ ɞɟɮɨɪɦɚɰɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɹɬɨɝɨ ɩɪɢɛɨɪɚ ɫ ɭɱɟɬɨɦ ɩɨɤɚɡɚɧɢɣ 
ɬɟɧɡɨɦɟɬɪɚ ɜ ɤɨɧɭɫɟ ɪɚɜɧɚ ɧɭɥɸ, ɬɨ ɢɦɟɟɦ ɫɥɭɱɚɣ ɩɥɨɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɞɟɮɨɪɦɚɰɢɢ, ɧɚɩɪɹɠɟɧɢɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɹɬɨɝɨ 
ɬɟɧɡɨɦɟɬɪɚ ɧɟ ɛɭɞɟɬ ɧɭɥɟɜɵɦ, ɱɬɨ ɫɥɟɞɭɟɬ ɢɡ ɡɚɤɨɧɚ Ƚɭɤɚ. ɇɚɥɢɱɢɟ ɬɟɧɡɨɦɟɬɪɨɜ 
ɩɨ ɛɢɫɫɟɤɬɪɢɫɚɦ ɭɝɥɨɜ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɭɪɚɜɧɢɜɚɬɶ ɞɟɮɨɪɦɚɰɢɢ, 
ɢɫɩɨɥɶɡɭɹ ɭɫɥɨɜɢɟ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ: ɫɭɦɦɚ ɞɟɮɨɪɦɚɰɢɣ ɜɞɨɥɶ ɩɪɹɦɨɭɝɨɥɶɧɵɯ 
ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɢɧɜɚɪɢɚɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɸɛɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɬɢɯ 
ɨɫɟɣ. 
ɍɫɥɨɜɢɟ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ: 
      =                         (8.1) 
 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɨɤɚɡɚɧɢɹ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɫɬɪɨɹ. ɂɡ ɨɩɵɬɚ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ 
ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ ɞɚɥɟɤɨ ɧɟ ɜɫɟɝɞɚ ɫɨɛɥɸɞɚɟɬɫɹ. ȿɫɥɢ ɧɟɜɹɡɤɚ ɦɟɠɞɭ ɫɭɦɦɚɦɢ 
ɞɟɮɨɪɦɚɰɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ ͳ  ʹ  ͳͲ   ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɭɪɚɜɧɢɜɚɧɢɟ ɞɟɮɨɪɦɚɰɢɣ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɜ ɧɢɯ ɩɨɩɪɚɜɤɢ ɡɚ ɫɱɟɬ ɧɟ 
ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ. 
ɉɨɩɪɚɜɤɚ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ: 
  =  ሺ     ሻ ሺ     ሻ                            (8.2) 
 
ɇɟ ɫɨɛɥɸɞɟɧɢɟ ɭɫɥɨɜɢɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɛɟɬɨɧ ɜ ɪɚɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɟ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɪɨɞɟɧ ɢ ɢɡɨɬɪɨɩɟɧ. 
Ⱦɟɮɨɪɦɚɰɢɹ, ɫ ɭɬɨɱɧɹɸɳɟɣ ɩɨɩɪɚɜɤɨɣ, ɩɪɢ ɧɟ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ 
ɢɜɚɪɢɚɧɬɧɨɫɬɢ: 
   ሺ ሻ =                        (8.3) 
 
ɂɧɨɝɞɚ ɭɫɥɨɜɢɟ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ (8.1) ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ 
ɢɡɦɟɪɟɧɢɣ, ɱɬɨ, ɫɤɨɪɟɟ ɜɫɟɝɨ ɫɜɹɡɚɧɨ ɫ ɧɚɪɭɲɟɧɢɟɦ ɨɪɢɟɧɬɢɪɨɜɤɢ ɩɪɢɛɨɪɨɜ 
ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɛɥɨɤɚ. Ȼɵɜɚɸɬ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɫɨɛɥɸɞɟɧɢɟ ɭɫɥɨɜɢɹ (8.1) 
ɩɪɟɤɪɚɳɚɥɨɫɶ ɜɨ ɜɪɟɦɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɝɨ ɛɥɨɤɚ, ɱɬɨ ɨɛɶɹɫɧɹɟɬɫɹ ɥɨɤɚɥɶɧɨɣ 
ɬɪɟɳɢɧɨɣ, ɩɟɪɟɫɟɤɚɸɳɟɣ ɨɫɶ ɨɞɧɨɝɨ ɢɡ ɩɪɢɛɨɪɨɜ. 
ȼ ɫɥɭɱɚɟ ɨɛɴɟɦɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɛɴɟɦɧɵɟ 




 Ɋɢɫɭɧɨɤ 8.3 – ɋɯɟɦɚ ɨɛɴɟɦɧɨɣ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɨɣ ɪɨɡɟɬɤɢ 
 
ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɜ ɛɟɬɨɧɧɵɯ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɟɧɡɨɦɟɬɪɚɦɢ 
ɫɬɪɭɧɧɨɝɨ ɬɢɩɚ. Ʉɚɠɞɵɣ ɫɬɪɭɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɦɟɟɬ ɩɚɫɩɨɪɬ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 
ɞɚɬɱɢɤɚ ɢ ɝɪɚɞɭɢɪɨɜɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɞɚ (ɪɢɫɭɧɨɤ 8.4): 
  =                =                        (8.4) 
 
ɝɞɟ  ሺ ሻ   ɞɟɮɨɪɦɚɰɢɹ;  ,  ,                   ɤɨɷɮɮɢɰɢɟɧɬɵ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɪɢɛɨɪɚ;    ɱɚɫɬɨɬɚ ɫɬɪɭɧɵ ɞɚɬɱɢɤɚ, ɜ Ƚɰ;     ɩɟɪɢɨɞ ɫɬɪɭɧɵ ɞɚɬɱɢɤɚ, Ɇɤɫ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɬɪɭɧɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 
ɉɪɢ ɞɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɦɟɧɹɟɬɫɹ ɧɚɬɹɠɟɧɢɟ ɫɬɚɥɶɧɨɣ ɫɬɪɭɧɵ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ. ȼɨɡɛɭɠɞɚɹ ɤɨɥɟɛɚɧɢɹ ɫɬɪɭɧɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɦɩɭɥɶɫɨɦ, ɜɧɭɬɪɟɧɧɹɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɤɚɬɭɲɤɚ ɢɡɦɟɪɹɟɬ 
ɪɟɡɨɧɚɧɫɧɭɸ ɱɚɫɬɨɬɭ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɟ ɧɚɬɹɠɟɧɢɟ, ɩɨɥɭɱɚɹ ɢɡɦɟɪɟɧɢɟ 
ɞɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ɍɨɥɶɤɨ ɫ ɭɱɟɬɨɦ ɩɨɤɚɡɚɧɢɣ ɬɟɧɡɨɦɟɬɪɚ ɜ ɧɟɧɚɩɪɹɠɟɧɧɨɦ ɨɛɪɚɡɰɟ, 
ɢɡɦɟɪɟɧɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ. 
Ʉɨɧɭɫ ɜɵɞɟɥɹɟɬɫɹ ɢɡ ɛɥɨɤɚ ɞɜɨɣɧɨɣ ɮɨɪɦɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜɨɝɨ 
ɠɟɥɟɡɚ ɜ ɜɢɞɟ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ (ɪɢɫɭɧɨɤ 8.4). Ɇɟɠɞɭ ɟɝɨ ɫɬɟɧɤɚɦɢ 
ɡɚɤɥɚɞɵɜɚɸɬɫɹ ɫɭɯɢɟ ɨɩɢɥɤɢ, ɚ ɜɧɭɬɪɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɚɬɱɢɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ (ɬɟɪɦɨɦɟɬɪ) ɢ ɞɟɮɨɪɦɚɰɢɣ (ɬɟɧɡɨɦɟɬɪ). 
ɉɨɞɚɬɥɢɜɨɫɬɶ ɠɟɥɟɡɧɵɯ ɮɨɪɦ ɢ ɡɚɫɵɩɤɢ ɢɫɤɥɸɱɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ 




 Ɋɢɫɭɧɨɤ 8.4 – ɇɟɧɚɩɪɹɠɟɧɧɵɣ ɨɛɪɚɡɟɰ (ɭɫɚɞɨɱɧɵɣ ɤɨɧɭɫ) 
 
ɉɨɪɹɞɨɤ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ: 
1. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɩɨ 
ɩɨɤɚɡɚɧɢɹɦ ɬɟɧɡɨɦɟɬɪɨɜ ɜ ɪɨɡɟɬɤɟ, ɧɚɩɪɹɠɟɧɧɨɦ ɨɛɪɚɡɰɟ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɢɯ, 
ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɮɨɪɦɭɥɚɦ, ɩɪɢɜɟɞɺɧɧɵɟ ɜ ɩɚɫɩɨɪɬɟ ɤɚɠɞɨɝɨ ɞɚɬɱɢɤɚ. 
2. ȼɵɛɢɪɚɟɦ «ɧɭɥɟɜɨɣ» ɨɬɫɱɟɬ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɫɥɟɞɭɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. 1) ɇɭɥɟɜɨɣ ɨɬɱɟɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɨɡɪɚɫɬɭ, ɜ ɤɨɬɨɪɨɦ 
ɛɟɬɨɧ ɭɠɟ ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɢɧɢɦɚɬɶ ɧɚɩɪɹɠɟɧɢɹ, (ɨɛɵɱɧɨ 18 - 24 ɱɚɫɚ), 
ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɰɭ ɫɯɜɚɬɵɜɚɧɢɹ ɛɟɬɨɧɚ. 2) ɍɱɚɫɬɨɤ ɪɟɡɤɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɱɚɥɭ ɢ ɤɨɧɰɭ ɩɟɪɢɨɞɚ ɫɯɜɚɬɵɜɚɧɢɹ. 
ɉɨɷɬɨɦɭ ɜɬɨɪɨɣ ɩɪɨɝɢɛ ɤɪɢɜɨɣ ɨɬɜɟɱɚɟɬ ɦɨɦɟɧɬɭ, ɫ ɤɨɬɨɪɨɝɨ ɛɟɬɨɧ ɫɩɨɫɨɛɟɧ 
ɜɨɫɩɪɢɧɢɦɚɬɶ ɧɚɩɪɹɠɟɧɢɹ. 3) ɇɭɥɟɜɨɣ ɨɬɱɟɬ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɠɟ ɩɨ 
ɝɪɚɮɢɤɭ ɢɡɦɟɧɟɧɢɹ ɫɭɦɦ ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɢɥɢ ɩɨ ɝɪɚɮɢɤɚɦ ɫɭɦɦ ɩɪɢɪɚɳɟɧɢɣ ɞɟɮɨɪɦɚɰɢɣ, ɢɫɯɨɞɹ ɢɡ 
ɭɫɥɨɜɢɹ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɝɪɚɮɢɤɢ ɩɚɪɚɥɥɟɣɧɵɟ, ɜɨ ɜɬɨɪɨɦ – 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɚ ɥɢɧɢɹ. 
ȼɵɱɢɫɥɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɣ ɞɟɮɨɪɦɚɰɢɢ: 
ɇɚɩɪɹɠɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ    ɩɨ ɤɚɠɞɨɦɭ ɞɚɬɱɢɤɭ, ɜɯɨɞɹɳɟɦɭ ɜ ɫɨɫɬɚɜ ɪɨɡɟɬɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɦɟɠɞɭ ɢɡɦɟɪɟɧɧɨɣ ɞɟɮɨɪɦɚɰɢɟɣ ɢ 
ɞɟɮɨɪɦɚɰɢɟɣ ɜ ɤɨɧɭɫɟ. 
   =                         (8.5) 
 
ɝɞɟ     ɞɟɮɨɪɦɚɰɢɹ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɪɨɡɟɬɤɟ;     ɞɟɮɨɪɦɚɰɢɹ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɤɨɧɭɫɟ. 
110 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
   =                       (8.6) 
   =                       (8.7) 
 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ;     ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ;     ɜɟɪɬɢɤɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ; 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɬɚɤɠɟ ɱɟɪɟɡ ɧɨɪɦɚɥɶɧɵɟ: 
    =    (     );              (8.8) 
   ʹ =                          (8.9) 
 
ȼɟɥɢɱɢɧɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɥɭɱɚɟ ɩɥɨɫɤɨɣ ɡɚɞɚɱɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
   , =        √ቀ      ቁ                  (8.10) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜɵɱɢɫɥɹɸɬɫɹ ɩɭɬɟɦ ɩɨɞɫɬɚɧɨɜɤɢ   ɢ    ɜ ɮɨɪɦɭɥɭ: 
      =                       (8.11) 
 
ɋɩɟɰɢɮɢɤɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɛɟɬɨɧɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɢɫɤɥɸɱɚɟɬ ɩɪɹɦɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɤɨɧɚ Ƚɭɤɚ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ. ɂ 
ɩɪɢɱɢɧɨɣ ɬɨɦɭ ɹɜɥɹɟɬɫɹ ɩɨɥɡɭɱɟɫɬɶ ɛɟɬɨɧɚ – ɫɜɨɣɫɬɜɨ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɟ 
ɭɜɟɥɢɱɟɧɢɟɦ ɞɟɮɨɪɦɚɰɢɣ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɟ. ɋɨ 
ɩɨɥɡɭɱɟɫɬɶɸ ɧɚɩɪɹɠɟɧɢɹ ɫɜɹɡɚɧɧɵɯ ɪɟɥɚɤɫɚɰɢɹɦɢ. 
Ɋɟɥɚɤɫɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ – ɷɬɨ ɩɪɨɰɟɫɫ ɭɦɟɧɶɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ 
ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. Ɋɟɥɚɤɫɚɰɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɟɡɟɪɜɚ 
ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ, ɛɟɡɭɫɥɨɜɧɨ, ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɤɚɱɟɫɬɜɚɦ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɩɨɥɡɭɱɟɫɬɢ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɦɟɬɨɞɵ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɦɟɬɨɞ ɤɪɢɜɵɯ ɪɟɥɚɤɫɚɰɢɣ. 
Ɏɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɷɬɢɦ ɫɩɨɫɨɛɨɦ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɜ ɜɢɞɟ: 




ɝɞɟ     ɧɚɩɪɹɠɟɧɢɟ ɜ ɛɟɬɨɧɟ ɫ ɭɱɟɬɨɦ ɩɨɥɡɭɱɟɫɬɢ;     ɧɚɩɪɹɠɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ;     ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɥɚɤɫɚɰɢɢ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɟɞɢɧɢɱɧɵɟ ɤɪɢɜɵɟ 
ɪɟɥɚɤɫɚɰɢɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɨɡɪɚɫɬɨɜ ɡɚɝɪɭɠɟɧɢɹ ɛɟɬɨɧɚ. ɂɯ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ 
ɩɨ ɨɩɵɬɧɵɦ ɤɪɢɜɵɦ ɩɨɥɡɭɱɟɫɬɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɺɦɤɨɣ ɨɩɟɪɚɰɢɟɣ, ɢɥɢ 
ɩɨɥɭɱɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. Ɉɛɵɱɧɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɢɦɟɬɶ ɫɟɦɟɣɫɬɜɨ ɤɪɢɜɵɯ ɪɟɥɚɤɫɚɰɢɣ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɥɹ 1 – 7 ɜɨɡɪɚɫɬɨɜ, ɞɥɹ 3, 7, 
14, 28, 90, 180, 365 ɢ ɛɨɥɟɟ ɞɧɟɣ. 
Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɞɟɮɨɪɦɚɰɢɣ ɜ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ 
ɞɚɧɧɵɦɢ ɨɛ ɢɡɦɟɧɟɧɢɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨ – ɦɝɧɨɜɟɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɦɟɪ 
ɩɨɥɡɭɱɟɫɬɢ. ɗɬɢ ɞɚɧɧɵɟ ɨɛɵɱɧɨ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ 
ɢɥɢ ɧɟ ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɨɨɪɭɠɟɧɢɢ ɟɳɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 
ɇɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɟ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫ ɷɬɨɬ ɜɟɫɶɦɚ ɬɪɭɞɨɺɦɤɢɣ. 
ɇɚɩɪɹɠɺɧɧɨ - ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɥɨɬɢɧɵ ɜ ɝɨɞɨɜɨɦ ɰɢɤɥɟ 
ɧɚɩɨɥɧɟɧɢɹ - ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɱɟɬɚɧɢɟɦ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. Ɉɫɧɨɜɧɵɟ ɢɡ ɧɢɯ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɷɬɨ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɟɬɨɧɚ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɚ ɬɚɤ ɠɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ, ɨɫɨɛɟɧɧɨ ɜ ɜɟɪɯɧɟɣ ɟɺ 
ɱɚɫɬɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɚɬɢɟ ɛɟɬɨɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ ɫɬɚɞɢɢ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɝɞɚ ɛɟɬɨɧ ɩɪɨɝɪɟɜɚɟɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ, ɚ ɦɢɧɢɦɚɥɶɧɨɟ  – ɧɚ ɫɬɚɞɢɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢ 
ɧɚɢɦɟɧɶɲɢɯ ɜ ɝɨɞɨɜɨɦ ɰɢɤɥɟ ɬɟɦɩɟɪɚɬɭɪɚɯ ɛɟɬɨɧɚ. ɍɱɟɬ ɩɨɥɡɭɱɟɫɬɢ 







 Ɋɢɫɭɧɨɤ 8.5 – Ⱥɪɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɤɥɸɱɟɜɨɣ ɫɟɤɰɢɢ (ɫ 33) 
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ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 












































X 153 1 0 46,00 199 140 200 15,702 0,119 15,583 640,00 639,70 639,85 550,12 88,80 152 152 
XI 97 1 0 207 304 70 305 15,583 0,537 15,046 639,70 638,48 639,09 551,50 86,67 227 227 
XII 74 1 0 276 350 70 351 15,046 0,715 14,331 638,48 636,83 637,66 552,06 84,67 255 255 
I 41 1 0 317 358 70 359 14,331 0,822 13,509 636,83 634,77 635,80 552,15 82,72 255 255 
II 36 1 0 289 325 70 326 13,509 0,749 12,760 634,77 632,65 633,71 551,76 81,02 226 227 
III 34 1 0 185 219 70 220 12,760 0,480 12,281 632,65 631,15 631,90 550,39 80,58 152 152 
IV 52 1 0 16 68 70 70 12,281 0,041 12,239 631,15 631,02 631,09 548,21 81,95 48 ȼɏɄ 
V 469 1 0 -330 139 140 140 12,239 -0,855 13,094 631,02 633,63 632,32 548,85 82,54 99 ȼɏɄ 
VI 566 1 0 -427,00 139 140 140 13,094 -1,107 14,201 633,63 636,51 635,07 548,85 85,29 102 ȼɏɄ 
VII 555 1 0 -416,00 139,00 140 140 14,201 -1,078 15,280 636,51 639,01 637,76 548,85 87,98 105 ȼɏɄ 
VIII 275 1 0 -136,00 139 140 140 15,280 -0,353 15,632 639,01 639,81 639,41 548,85 89,63 107 ȼɏɄ 
IX 166 1 0 -27,00 139 140 140 15,632 -0,070 15,702 639,99 640,00 639,98 548,85 90,20 108 ȼɏɄ 
ȼɵɜɨɞ: ɋɨɲɥɢɫɶ ɨɬɦɟɬɤɢ Zɧɚɱ ɢ Zɤɨɧ, ɫɨɲɥɢɫɶ Vɧɚɱ ɢ Vɤɨɧ, ɫɨɛɥɸɞɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟ Qɜɯɤ ≤ Qɧɛ, ɫɨɛɥɸɞɟɧɨ 
























































V 492 1 0 -460 32 140 33 12,239 -1,192 13,431 631,02 634,56 632,79 547,51 84,39 23 ȼɏɄ 0,02 30 
VI 637 1 0 -435,00 202 140 203 13,431 -1,128 14,559 634,56 637,36 635,96 549,59 85,48 148 ȼɏɄ 0,11 31 
VII 577 1 0 -366,00 211,00 140 212 14,559 -0,949 15,508 637,36 639,53 638,45 549,70 87,86 159 ȼɏɄ 0,11 30 
VII 387 1 0 -70,00 317 140 318 15,508 -0,181 15,689 639,53 639,94 639,74 550,85 88,00 240 ȼɏɄ 0,18 31 
IX 402 1 0 -5,00 397 140 398 15,689 -0,013 15,702 639,94 639,97 639,96 551,66 87,41 298 ȼɏɄ 0,21 30 
X 240 1 0 -41,00 199 140 200 15,702 -0,106 15,808 639,97 640,00 639,99 550,12 88,98 152 152 0,11 31 
XI 119 1 0 184 303 70 304 15,808 0,477 15,331 640,00 639,13 639,57 551,49 87,19 227 227 0,16 30 
XII 79 1 0 268 347 70 348 15,331 0,695 14,637 639,13 637,54 638,34 552,02 85,43 255 255 0,19 31 
I 48 1 0 307 355 70 356 14,637 0,796 13,841 637,54 635,63 636,58 552,12 83,58 255 255 0,18 30 
II 42 1 0 280 322 70 323 13,841 0,726 13,115 635,63 633,69 634,66 551,72 82,05 227 227 0,15 28 
III 41 1 0 175 216 70 217 13,115 0,454 12,661 633,69 632,36 633,02 550,35 81,78 152 152 0,11 31 
IV 62 1 0 163 225 70 226 12,661 0,422 12,239 632,36 631,02 631,69 550,48 80,32 155 ȼɏɄ 0,11 30 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 





Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ    ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ   , ɦ 3 3,55 4,5 5 5,6 6 6,3 7,1 7,5 8    0,95 0,95 0,95 0,95 0,95 0,953 0,95 0,95 0,95 0,95 


































































































































































































































































































































































































































































































































































































IV IVI I II III II IV IIII III III
???. ??
7
9
8
8
10
11
13
1
12
3
3
5
8
6
9
8
7
9
7
15
9
1054,6
50,6
98,5
559,20
6
????????
????
????
?????.
??????
??????
588,15
????????
???????
??????????????????????????????????????????????????????1:2000
646,00559,2
617,10
557,20
??????????????????
??????????????????
??????????????????
??????????????
??????????????????
547,00
??????????????
??????????????
555,86
IV?????
547,00
480,40
547,00
III?????
I?????
503,40
II?????
480,40
V?????
480,40
503,40
26,0
503,40
480,40
????????????????
82,0
????????- ?????????
?????????
557,52
?????????????????
26,0
26,0
26,0
163,1
243,4
???????????
26,0
82,0 119,12
119,1
59,6
??????
????????????????????????
?????????????????????
???????
????? ??????????????????????????????. ????
???-08.03.01 -541319666 -??3
????
????
???????
???.
???????
????????????????
??????????
????????????? . ?.
??????????????
??????
?????-????????????????????????????????????????
????????????
547,00
??????????????????
??????????????
547,00
480,40
503,40
82,0
111,7
111,7
503,40
38,9
?????????????????
190,2
82,0
184,1
630,00
1 
 
 
Cli
ck
 to
 bu
y N
OW
!PD
F-X
Change View
er
w
w
w
.docu-track
.
co
m C
lic
k t
o b
uy
 NO
W!P
DF
-
XCha
nge
 View
er
w
w
w
.docu-track
.
co
m
2 
 
 
Cli
ck
 to
 bu
y N
OW
!PD
F-X
Change View
er
w
w
w
.docu-track
.
co
m C
lic
k t
o b
uy
 NO
W!P
DF
-
XCha
nge
 View
er
w
w
w
.docu-track
.
co
m
